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Abstract 


It  is  evident  that  for  some  time  the  information  systems  function  in  most 
U.S.  companies  has  been  taking  an  increasing  role  in  business  strategy. 

As  the  application  of  technology  becomes  more  a part  of  general  business 
strategy,  the  role  of  the  function  and  its  top  manager  must  change.  Many 
factors  are  influencing  the  scope,  responsibilities  and  organizational 
structure  of  information  systems  activity  as  this  transition  occurs. 

Emerging  technologies  will  create  opportunities  for  new  kinds  of  strate- 
gic applications,  and  for  new  ways  of  building  and  managing  systems. 
These  technologies  will  clearly  have  an  impact  on  how  the  traditional 
functions  of  the  information  systems  organization  are  performed,  as  well 
as  who  performs  them.  The  availability  of  a growing  portfolio  of  outside 
services  for  everything  from  processing  to  systems  integration  will  offer 
new  options  to  the  information  systems  (IS)  executive  for  fulfilling  his  or 
her  responsibilities.  And,  as  the  technology  becomes  increasingly 
embedded  in  the  business  operations,  customer  and  supplier  interfaces, 
management  decision-making  processes  and  product  strategies  of  busi- 
ness institutions,  the  IS  function  will  undoubtedly  become  differentiated 
by  industry  and/or  product  type. 

This  study  examines  how  these  and  other  factors  are  likely  to  shape  the 
role  and  structure  of  information  systems  over  the  next  decade.  It  utilizes 
the  results  of  in-depth  interviews  of  over  30  leading  IS  executives  and 
industry  experts  to  develop  a view  of  the  future  mission  of  the  IS  function 
and  the  role  that  the  Chief  Information  Officer  (CIO)  is  likely  to  play  at 
the  end  of  the  next  decade. 
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A 

Objectives 


Introduction 


Forecasting  the  future  is  a risky  occupation  at  best.  This  is  particularly 
true  where  the  variables  involved  range  from  rapidly  evolving  computer- 
based  technologies  to  the  cultural  characteristics  of  business  organiza- 
tions and  the  structures  of  the  industries  they  serve.  The  best  one  can 
hope  for  is  to  identify  the  key  trends  and  variables  that  are  influencing  the 
future  and  develop  a variety  of  scenarios  or  models  which  are  useful  as 
decision-making  frameworks.  This  study  attempts  to  do  just  that.  The 
future  under  consideration  is  the  role  and  management  of  information 
technology,  and  the  time  frame  is  the  next  decade.  Further  definition  of 
the  study  objectives  follows. 


The  study  has  four  major  objectives: 

• To  obtain  a working  definition  of  the  role  of  the  Chief  Information 
Officer  (CIO)  that  would  be  typical  in  today’s  environment. 

• To  examine  how  the  role  differs  from  industry  to  industry. 

• To  examine  the  business  and  technology  trends  that  will  affect  the  IS 
function  over  the  next  several  years. 

• To  analyze  the  impact  of  these  trends  and  project  how  the  role  might 
evolve  over  the  next  decade. 
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Methodology  and 
Scope 


EXHIBIT  1-1 


1.  Methodology 

To  gather  the  information  for  this  study,  INPUT  conducted  33  interviews. 
Thirty  of  the  interviews  were  with  leading  CIOs,  and  three  with  acknowl- 
edged industry  experts.  A list  of  the  companies  interviewed  by  industry 
classification  is  contained  in  Appendix  A.  All  interviews  were  con- 
ducted by  INPUT  senior  staff  who  have  broad-based  experience  as  top- 
level  executives.  Thirteen  were  conducted  in  person  and  the  remaining 
20  by  telephone.  The  following  methodology  was  employed: 

• Each  interview  candidate  was  contacted  in  advance  and  briefed  on  the 
objectives  of  the  study. 

• A six-page  study  outline,  IS  Management  in  the  Year  2000,  jointly 
developed  by  IWUT  and  Andersen  Consulting,  was  mailed  to  each 
interviewee.  The  outline  was  designed  to  stimulate  thinking  in  the 
eight  major  subject  areas  summarized  in  Exhibit  I-l.  A copy  of  the 
study  outline  and  the  companion  questionnaire  is  contained  in  Appen- 
dix B. 

• One-hour  interview  sessions  were  scheduled  with  each  interviewee  and 
conducted  by  INPUT  principal  consultants  and  executives. 


Topic  Areas — CIO  Interviews 

1.  Business  trends 

2.  Industry  characteristics 

3.  Information  technology 

4.  CIO  versus  "User"  executives 

5.  Organization/responsibilities 

6.  Staff  structure/operational 
responsibilities 

7.  CIO's  role  in  enterprise  planning 

8.  Role  of  third-party  providers 
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The  interview  sample  was  selected  to  obtain  the  views  of  some  of  the 
U.S.’s  leading  IS  executives  across  all  major  industry  groups  on  all 
aspects  of  the  IS  function,  both  as  it  presently  operates  and  as  they  per- 
ceive it  will  operate  in  the  next  decade.  Exhibit  1-2  gives  the  sample 
distribution  by  industry  classification.  Although  an  interview  guide  was 
used  (Appendix  B)  to  insure  that  all  relevant  topics  were  covered,  most  of 
the  interviews  were  very  unstructured.  Several  lasted  for  up  to  three 
hours,  and  most  were  between  one  and  two  hours. 


EXHIBIT  1-2 


Sample  Distribution  by 
Industry  Classification 


Industry  Class 

Number 

Financial  services 

7 

Telecommunications 

3 

Transportation 

3 

Services 

1 

Process  manufacturing 

4 

Insurance 

3 

Retail  distribution 

1 

Medical 

1 

Discrete  manufacturing 

7 

Industry  experts 

3 

The  mass  of  information  gathered  through  this  process  was  categorized 
by  issue  area  and  examined  from  several  different  perspectives  to  obtain 
the  conclusions  presented  in  this  report.  The  result  is  a qualitative,  issue- 
oriented  analysis.  While  the  sample  size  does  not  permit  the  develop- 
ment of  a statistical  case  for  any  of  the  conclusions  reached,  there  were 
clearly  issues  on  which  the  CIOs  interviewed  responded  with  almost 
uniform  consistency. 
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In  addition  to  the  data  gathered  directly  through  the  survey  discussed 
here,  the  author  has  incorporated  some  information  drawn  from  other 
INPUT  research  on  trends  in  information  systems  management  which  is 
relevant  to  the  topic  at  hand.  References  to  this  data  are  given  through- 
out the  report. 

2.  Scope 

The  analysis  contained  in  this  report  deals  with  all  of  the  topic  areas 
listed  in  Exhibit  I-l.  The  information  gathered  during  the  interview 
process  attempted  to  capture  the  interviewees’  current  and  future  views 
on  each  topic  in  general,  as  well  as  their  views  on  each  topic  area  for 
their  particular  industry. 

Due  to  the  open-ended  nature  of  the  questionnaire,  interviewees  were  not 
limited  to  the  discussion  of  any  specific  set  of  technology  or  business 
trends,  although  some  were  suggested  in  the  interview  guide  as  ex- 
amples. As  a result,  the  analysis  covers  a broad  range  of  subject  areas 
that  relate  to  the  driving  forces  and  trends  that  will  influence  the  role  of 

IS  and  the  CIO  over  the  next  decade. 

The  studv  does  not  attempt  to  present  a quantitative  analvsis  of  IS  expen- 
diture  patterns  or  forecast  hardware  and  software  requirements  into  the 
next  decade.  In  some  cases,  as  mentioned  earlier,  statistical  data  ob- 
tained through  other  INPUT  surveys  has  been  utilized  to  substantiate 
trends. 

Report  Structure 

A brief  description  of  the  organization  of  the  remainder  of  the  report 

follows: 

• Chapter  n is  an  Executive  Overview  providing  a summary  of  the 
contents  of  the  entire  report. 

• Chapter  III,  The  Role  of  the  CIO,  presents  a baseline  description  of  the 
role  and  responsibilities  of  the  CIO  and  the  role  of  the  IS  function  as 
leading  IS  executives  see  it  today.  It  covers  such  topics  as  the  objec- 
tives of  the  IS  function,  critical  success  factors,  and  the  criteria  applied 
in  evaluating  the  CIO. 

• Chapter  FV,  IS  Role  Structure,  identifies  the  five  key  responsibility 
areas  that  today’s  IS  function  must  perform.  It  analyzes  the  survey 
data  on  the  basis  of  industry  characteristics,  and  develops  the  key 
product  characteristics  that  determine  how  IS  is  likely  to  be  organized 
in  different  industries. 
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• Chapter  V,  Business  and  Technology  Trends,  analyzes  the  likely  impact 
that  key  developments  in  business  and  technology  trends  will  have, 
both  on  the  role  of  the  CIO,  and  the  distribution  of  IS  responsibilities, 
in  the  future. 

• Chapter  VI,  Future  of  the  Information  Systems  Function,  gives 
input’s  analysis  of  how  the  information  systems  function  is  likely  to 
be  organized  and  managed  in  the  next  decade. 

Related  INPUT 
Reports 

Recent  INPUT  reports  of  direct  relevance  to  this  study  include: 

• Information  Systems — 1988  Planning  Report 

• Distributed  Data  Base  Management 

• Developments  in  Data  Base  Technology 
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Executive  Overview 


This  study  was  undertaken  to  gain  insight  into  the  changing  role  of  the 
CIO,  and  to  gain  an  understanding  of  the  organizational  structure  and 
responsibilities  of  the  information  systems  function  in  the  next  decade.  A 
variety  of  factors  led  to  the  decision  to  examine  the  issues  at  this  point  in 
time. 

• It  appears  that  the  long-forecasted  role  of  information  technology  is  at 
last  becoming  a reality.  Information  systems  is  actually  taking  a sig- 
nificant role  in  the  business  strategy  of  a number  of  industry  sectors, 
and  is  clearly  having  some  impact  on  virtually  all  major  industry 
groupings. 

• Emerging  technologies  are  creating  opportunities  for  new  kinds  of 
strategic  applications,  and  for  new  ways  of  building  and  managing 
systems. 

• Consolidation  in  the  information  services  industry  is  offering  informa- 
tion systems  (IS)  executives  opportunities  to  buy  full  solutions,  through 
systems  integration;  and  to  farm  out  all  or  part  of  existing  operations 
and  maintenance,  thus  permitting  the  in-house  function  to  focus  on 
strategic  applications. 

• Globalization  of  business  activities,  along  with  a general  increase  in 
pace  and  competitiveness,  is  demanding  that  the  information  systems 
function  be  more  responsive  and  flexible  in  the  provision  of  adaptable 
solutions. 

INPUT  believes  that  the  combined  effect  of  these  factors  is  likely  to 
cause  a profound  change  in  IS  management  in  the  1990s.  To  examine 
that  effect,  a number  of  different  kinds  of  research  techniques  were 
employed. 
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Sources  of 
Information 


EXHIBIT  11-1 


Exhibit  H- 1 lists  the  four  primary  sources  of  information  utilized  in 
preparing  the  analysis  and  conclusions  set  forth  in  this  report.  Some 
background  on  each  will  provide  the  reader  with  insight  into  the  variety 
of  perspectives  utilized  in  formulating  the  conclusions. 


Sources  of  Information 


• INPUT/Andersen  Consulting — CIO  study 

• INPUT  annual  user  survey 

• INPUT/POSP  end-user  computing  study 

• Custom  "IS  Assessment"  studies 


• IN  PUT! Andersen  Consulting  CIO  Study  - Conducted  jointly  by  An- 
dersen Consulting  and  INPUT,  this  study  consisted  of  30  in-depth 
interviews  with  leading  CIOs,  and  three  additional  interviews  with 
industry  experts. 

• INPUT  Annual  User  Survey  - Designed  to  gain  insight  into  budgets, 
organization,  trends,  key  technologies  and  future  directions,  this  survey 
samples  about  250  IS  executives. 

• INPUTIPOSP  End-User  Computing  Survey  - This  study  was  conducted 
jointly  by  INPUT  and  the  End-User  Computing  Division  of  the  Profit 
Oriented  Systems  organization  and  focused  on  developments  in  tech- 
nology and  futures  in  the  role  of  end  users  in  the  information  systems 
management  process. 

• Custom  “IS  Assessment  Studies”  - As  part  of  its  custom  research  and 
consulting  services,  INPUT  participates  in  engagements  which  analyze 
the  role  of  the  information  systems  activity  in  specific  organizations. 
While  the  specific  information  gathered  in  these  assessments  is  pro- 
prietary, input’s  accumulated  knowledge  from  these  engagements 
has  provided  significant  insight  useful  in  the  preparation  of  this  report. 
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Although  all  four  sources  were  tapped  in  the  preparation  of  the  report,  the 
primary  insights  into  the  likely  future  direction  of  IS  management  came 
from  the  in-depth  interviews  with  leading  CIOs.  Although  nonquantita- 
tive  in  nature,  they  provided  many  insights  into  the  key  issues  which  will 
affect  the  1990s. 

Organization 

The  analysis  focused  on  four  key  areas: 

•The  Role  of  the  CIO  - This  part  of  the  analysis  focused  on  establishing  a 
base  line  definition  for  the  role  and  responsibilities  of  the  information 
systems  executive  in  today’s  environment.  The  task  proved  both 
necessary  and  difficult:  necessary,  in  order  to  have  a base  line  from 
which  to  project  the  future;  difficult,  in  that  it  became  quickly  apparent 
that  the  nature  of  the  role  varied  significantly  between  industry  group- 
ings. 

• Industry  Differentiation  - Once  the  investigation  had  identified  that  the 
role  and  responsibilities  of  IS  were  highly  dependent  upon  industry  and 
the  nature  of  the  products,  analysis  was  focused  on  identifying  and 
understanding  the  factors  that  caused  these  differences. 

• Business  and  Technology  Trends  - Utilizing  the  survey  information 
from  all  four  sources,  plus  INPUT’S  general  information  on  business 
and  technology  trends,  an  assessment  was  made  of  which  business  and 
technology  forces  were  most  likely  to  have  a significant  impact  on  the 
role  of  IS  in  the  future. 

• Forecasting  the  Future  - Finally,  the  results  of  the  first  three  phases 
were  used  to  develop  a scenario  of  the  future.  Emphasis  was  placed  on 
the  role  of  the  CIO,  organizational  responsibilities  and  structures,  and 
the  potential  development,  network  and  applications  environments  of 
the  next  decade. 

C 

The  remainder  of  the  Executive  Overview  describes  how  each  of  these 
sections  of  the  analysis  developed,  and  presents  the  most  significant  con- 
clusions. 

Role  of  the  CIO 

Data  for  this  phase  of  the  analysis  was  drawn  primarily  from  the  INPUTI 
Andersen  Consulting  CIO  Study  which  addressed  such  issues  as  current 
responsibilities  and  organization,  critical  success  factors,  qualifications 
for  the  job  and  how  performance  was  measured.  While  there  was  very 
little  consistency  within  the  group  on  direct  operating  responsibilities  or 
organizational  structure,  there  were  high  levels  of  agreement  in  areas 
such  as  objectives,  qualifications,  critical  success  factors,  and  perform- 
ance measurement.  The  next  few  sections  give  INPUT’S  interpretation  of 
how  today’s  CIOs  view  those  areas. 
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1.  The  CIO’s  Objectives 

While  expressed  in  a variety  of  ways  by  respondents,  there  was  a com- 
mon theme  to  what  today’s  CIOs  perceive  to  be  their  primary  objective... 
“to  integrate  business  and  technology;  to  serve  as  an  educator  and 
communicator,  while  driving  the  IS  function  to  support  business  rather 
than  technical  goals” . The  emphasis  is  on  directing  or  driving  rather 
than  managing  the  function;  and  the  focus  is  on  its  integration  within  the 
business. 

2.  Qualifications 

Based  on  the  responses  of  interviewees,  the  qualifications  for  the  job 
differ  little  from  those  that  CEOs  expect  of  other  senior  executives.  The 
exceptions  reflect,  in  INPUT’S  view,  the  relatively  recent  transition  of 
the  role  from  one  of  responsive  staff  support  to  proactive  participation  in 
strategy  issues.  The  consensus  was,  that  in  order  to  hold  the  job,  an 
individual  needed  to  have: 

• business  orientation, 

• managerial  perspective, 

• intuitive  grasp  of  business/technology  relationships, 

• support  by  excellent  people,  and 

• communication  skills. 

INPUT  believes  that,  despite  the  emphasis  on  understanding  the  busi- 
ness, a solid  intuitive  feel  for  the  practical  aspects  of  technology  and  its 
potential  application  is  critical.  Although  not  explicitly  stated  as  a 
requirement  by  many  of  the  interviewees,  the  requirement  was  implied 
by  at  least  70%  of  the  respondents. 

3.  Critical  Success  Factors/Measurement  Criteria 

Most  of  the  executives  surveyed  ranked  support  from  top  management  as 
the  primary  key  to  success.  Meeting  the  qualifications  and  establishing 
credibility  with  peers  ranked  about  equally,  and  both  were  clearly  rated 
more  highly  than  any  of  the  other  factors  cited  by  survey  participants. 

As  might  be  expected,  the  measurement  criteria  for  CIOs  are  primarily 
subjective  and  appear  to  be  comparable  to  those  of  other  senior  execu- 
tives. Surprises  seems  to  be  the  one  area  where  the  CIO  is  perhaps  at 
greater  risk  than  his  peers.  And  as  indicated  in  Exhibit  II-2,  most  are 
measured  by  some  sort  of  hard  criteria  on  three  of  the  four  primary 
responsibility  areas  of  enterprise  planning,  technology  strategy,  systems 
development,  and  systems  operations. 
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EXHIBIT  11-2 


P 

Industry 

Differentation 


Evaluation  Criteria 


Criteria 

Measurement 

No  surprises 

Hard 

Broad  objectives 

Soft 

Role  fulfillment 

Enterprise  planning 

Soft 

Technology  strategy 

Hard/Soft 

Systems  development 

Hard 

Systems  operations 

Hard 

It  was  in  analyzing  the  roles  and  responsibilities  of  the  CIO  in  these  four 
areas  that  it  became  apparent  that  there  were  significant  variations  which 
appeared  to  be  a function  of  industry. 


The  survey  data  indicates  that  IS  responsibilities  are  generally  broken 
down  into  five  functional  areas  which  are  either  centralized,  decentral- 
ized, or  shared  between  the  corporate  information  systems  organization 
and  operating  units.  The  five  areas  consist  of  the  four  listed  under  role 
fulfillment  in  Exhibit  II-2,  and  the  fifth  is  IS  Policy  Management.  An  in- 
depth  analysis  of  the  data  indicates  that  with  the  exception  of  IS  Policy 
Management,  these  responsibilities  are  divided  between  the  corporate  and 
operating  units  primarily  as  a function  of  the  basic  type  of  product  or 
service  offered  by  the  corporation  in  question. 

• Over  40%  of  the  CIOs  sampled  participate  directly  on  a corporate  or 
executive  committee  level  that  has  responsibility  for  enterprise  plan- 
ning. And  even  those  that  did  not  participate  as  full-time  members  of 
these  management  forums  had  some  sort  of  formal  responsibility  to 
elevate  technology  issues  at  that  level. 

• Over  90%  were  specifically  charted  with  formulating  policy  in  the  area 
of  information  systems.  In  more  decentralized  organizations,  the 
authority  to  create  policy  tended  to  be  tempered  by  divisional  approval 
processes. 
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To  some  degree  for  enterprise  planning,  and  certainly  for  technology 
strategy,  systems  development,  and  operations,  the  analysis  indicates  that 
the  actual  division  of  responsibilities  between  the  corporate  and  divi- 
sional organizations  is  a function  of  the  following  three  product  catego- 
ries: 

• Information-oriented — No  physical  object  is  actually  produced, 
delivered,  modified,  or  maintained. 

• Service-oriented — The  product  generally  involves  the  manipulation  of 
some  physical  object,  although  the  object  is  of  secondary  importance. 

• Product-oriented — Physical  objects  are  the  primary  output.  There 
may  or  may  not  be  a service  component  of  some  degree  associated 
with  the  product. 

This  concept  was  certified  by  grouping  survey  responses  according  to  the 
scheme  depicted  in  Exhibit  II-3  and  correlating  responses  for  the  inter- 
viewees for  each  responsibility  area. 


EXHIBIT  11-3 


Industry  Grouping  by  Product  Category 


Product  Orientation 

Industry 

Information-oriented 

Banking  and  finance 
Insurance 

Telecommunications 

Service-oriented 

Retail/wholesale 

Transportation 

Utilities 

Medical 

Product-oriented 

Discrete  manufacturing 
Process  manufacturing 
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Exhibit  n-4  summarizes  the  results  of  this  correlation  process.  It  shows, 
for  example,  that  for  companies  who  deal  in  information-based  products 
that  the  information  systems  function  is  likely  to  play  a very  strong  role 
in  all  four  major  responsibility  areas;  and  furthermore,  the  actual  execu- 
tion of  those  responsibilities  is  likely  to  be  highly  centralized,  with  the 
possible  exception  of  systems  development. 


EXHIBIT  11-4 


Distribution  of  IS  Responsibilities 


Orientation 


Enterprise  planning 
Technology  strategy 
Systems  development 
Systems  operations 


Informa- 

tion 


/ / 


Service 


C = Centralized,  M = Mixed,  D = Decentralized 
= Strong  role 


Zl 


= Modest  role 


Product 


M 


M 


At  the  other  extreme,  the  matrix  would  indicate  that  in  companies  whose 
primary  product  is  a physical  object,  IS  is  likely  to  play  a strong  role  in 
technology  strategy,  with  modest  participation  in  enterprise  planning  and 
systems  development.  But,  actual  execution  of  these  responsibilities 
tends  to  be  mixed  between  the  central  and  divisional  IS  functions. 

Although  it  is  clear  that  other  factors  such  as  corporate  culture,  product 
technology,  and  general  organizational  philosophy  have  a bearing  on  the 
strength  of  the  IS  function  and  the  distribution  of  IS  responsibilities, 
INPUT  believes  that  this  correlation  between  the  nature  of  the  product 
and  the  role  and  organization  of  IS  is  dominant.  Furthermore,  INPUT 
believes  that  as  information  technology  becomes  even  more  imbedded  in 
the  actual  operations  and  product  strategy,  the  correlation  will  grow 
stronger.  Chapter  IV  develops  this  concept  in  greater  depth. 
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Business  and 
Technology  Trends 


In  this  portion  of  the  study,  the  results  of  the  CIO  survey  were  combined 
with  those  from  the  other  sources  mentioned  in  Section  A to  obtain  a 
broader  statistical  basis  for  interpreting  results. 

1.  Business  Trends 

All  the  available  survey  information  points  to  four  primary  trends  that 
will  drive  the  role,  organization,  and  mission  of  the  IS  function  within 
the  next  decade. 

• Globalization — This  trend  appears  to  impact  everyone.  Adding  com- 
plexity to  even  the  simplest  application  system,  globalization  will  also 
require  more  sophisticated  planning  for  networks  and  data  architec- 
tures. 

• Specialization — Specialization  in  products  and  services,  as  well  as  in 
markets  also  seems  to  be  a key  trend  for  the  1990s.  Businesses  are 
becoming  less  monolithic,  seeking  specific  market  niches  with  highly 
specialized  products  and  services.  The  demand  for  information  to 
support  these  specialized  products,  as  well  as  to  track  markets  and 
competition,  will  undoubtedly  require  more  sophisticated  information 
systems. 

• Integration — Integration  of  business  activities  is  increasing  both 
horizontally  and  vertically,  both  on  an  inter-  and  intra-company  basis. 
Developing  and  implementing  architectures  which  can  deal  with  these 
sometimes  permanent  and  sometimes  transient  relationships  will  be- 
come a key  issue  by  the  early  part  of  the  next  decade. 

• Pace  of  Change — Shorter  life  cycles  for  products,  organizations,  and 
technologies  will  create  an  unprecedented  demand  for  responsiveness 
on  the  part  of  IS. 

As  was  the  case  in  analyzing  IS  responsibilities,  the  impact  of  these  four 
major  business  trends  appears  to  vary  according  to  the  nature  of  the 
orientation  of  the  product  or  service  being  delivered.  Exhibit  II-5  gives 
INPUT’S  analysis  of  how  each  of  these  trends  is  likely  to  impact  the 
three  industry  classifications. 
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EXHIBIT  11-5 


Impact  of  Business  Trends  on  IS  as 
a Function  of  Product  Orientation 


Trend 


Informa- 

tion 


Service 


Product 


Globalization 


Specialization 
Integration 
Pace  of  change 


A 


A 


= High  impact  Y/A  = Medium  impact  lx':-:':]  = Low  impact 


2.  Technology  Trends 
a.  General  Conclusions 

The  study  identified  a wide  variety  of  technologies  as  having  potential 
application  in  nearly  all  industries.  However,  90%  shared  the  view  that 
technology  itself  would  not  be  the  dominant  influence  for  change  in  the 
IS  function.  The  four  most  prevalent  views  were  that  technology 

• was  primarily  an  enabling,  not  a driving  force. 

• tends  to  be  evolutionary  rather  than  revolutionary,  allowing  for  better 
forecasting  and  long-range  planning. 

• is  seldom  a stumbling  block  to  accomplishing  most  objectives;  i.e., 
with  limited  exceptions,  there  is  a good  way  to  do  it,  if  you  can  really 
identify  what  needs  to  be  done. 

• is  more  predictable  than  the  business  situation,  and  is  therefore  more 
easily  balanced  than  other  factors  impacting  successful  applications. 

Despite  the  fact  that  these  views  tend  to  play  down  the  importance  of 
technology  as  a driver  in  the  next  decade,  it  was  clear  from  analysis  of 
the  interview  sample  that  key  technology  decisions  had  long-term  im- 
pacts. This  is  particularly  true  in  the  area  of  technology  architecture. 
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Furthermore,  the  CIOs  sampled  felt  that  the  justification  for  the  introduc- 
tion of  new  technology  was  rapidly  shifting  from  pure  cost  benefits  to 
one  of  providing  or  defending  business  opportunities.  Justification 
increasingly  is  weighed  on  whether  the  introduction  of  the  technology 
will  provide 

• comparative  advantage — get  us  ahead. 

• comparative  equity  — get  us  even. 

• comparative  necessity — keep  us  from  going  out  of  business. 

b.  Thoughts  on  Specific  Technologies 

In  terms  of  today’s  technologies  or  technology  strategies  which  will  have 
the  greatest  impact  on  the  frrst-half  of  the  next  decade,  the  respondents 
were  fairly  consistent.  Exhibit  11-6  presents  the  results  of  ranking  the 
respondents’  views  of  the  importance  of  these  existing  technology  con- 
cepts. 


EXHIBIT  11-6 


Ranking  of  Key  Technology  Trends 


1 . Integrated  data  bases  (relational) 

2.  Platform- independence/systems  connectivity 

3.  CASE  technologies 

4.  Expert  systems 

5.  On-line  transaction  processing  capabilities 


It  should  be  noted  that,  to  date,  a large  number  of  the  respondents  have 
been  disappointed  in  their  experiences  with  CASE.  Since  the  sample 
consisted  of  leading-edge  companies,  many  have  already  made  signifi- 
cant investments  in  CASE  strategies,  and  few  could  site  benefits.  Most 
feel  that  it  will  be  the  middle  of  the  coming  decade  before  any  significant 
tangible  progress  will  be  made  in  revolutionizing  the  development  and 
maintenance  of  applications  systems. 
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EXHIBIT  11-7 


F 

Forecasting  the 
Future 


The  respondents  were  also  asked  to  rank  emerging  technologies  with 
regard  to  their  impact.  Exhibit  II-7  gives  that  ranking. 


Ranking  of  Impact  of 
New  Technologies 

1.  Image  processing 

2.  Voice  recognition 

3.  Natural  language  processing 

4.  Self-teaching  expert  systems 


In  the  case  of  these  emerging  technologies,  there  was  a big  gap  between 
the  first  two  and  the  last  two  on  the  list.  Most  respondents  felt  that  image 
processing  and  voice  recognition  had  a lot  more  potential  in  the  immedi- 
ate future  than  either  natural  language  processing  or  self-teaching  expert 
systems. 

Based  on  INPUT’S  analysis  of  the  responses  to  the  survey,  the  highest 
impact  technologies  will  most  likely  be  those  involving  the  management 
of  data  and  those  which  move  toward  platform  independence.  Continued 
developments  in  voice  and  image  management  and  processing  will  likely 
provide  the  greatest  opportunities  for  rethinking  entire  application  suites 
in  many  industries. 


INPUT  believes  that  the  importance  of  information  technology  will 
increase  across  all  industry  sectors  and  in  virtually  all  aspects  of  the 
business  over  the  next  decade. 

• The  increasing  integration  of  information  technology  into  the  business 
infrastructure  of  corporations  will  elevate  the  need  for  information 
systems  functional  expertise  at  both  the  senior  management  and  operat- 
ing unit  levels. 

• The  objectives  and  problems  of  the  senior  executive  in  information 
systems  will  be  similar  to  those  of  today,  comparable  to  those  that  other 
senior  executives  face,  and  heightened  in  complexity  largely  as  a result 
of  business  and  not  technological  issues. 
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• Increasing  levels  of  integration,  extended  use  of  communications 
systems,  and  emphasis  on  business  planning  will  all  have  a significant 
impact  on  the  role  of  IS. 

Exhibit  n-8  summarizes  these  impacts. 


EXHIBIT  11-8 


Key  Future  Trends — Impacts  on  IS 


Trend 

Impact  on  IS 

Business  integration  within  companies 

Centralization  of  infrastructure 
planning 

Business  integration  between  companies 

Decentralization  of  technology 

Increasing  use  of  communications 

Network  view  of  the  corporation 

Emphasis  on  business  planning 

Decreased  involvement  in 
operations 

1.  Organizational  Structures 

Despite  the  fact  that  management  responsibility  for  specific  aspects  of 
the  information  systems  of  a business  will  vary  by  industry,  INPUT 
believes  the  general  trend  in  the  next  decade  will  be  to  move  toward  a 
split  in  responsibilities  between  central  IS  and  business  units  analogous 
to  the  division  of  responsibilities  between  the  federal  and  state  govern- 
ments of  the  United  States.  Exhibit  11-9  shows  how  a split  of  these 
responsibilities  might  be  constructed;  where  corporate  IS  could  be 
viewed  as  playing  the  federal  role,  and  unit  IS,  the  role  of  the  state 
government. 

• Corporate  IS  will  assume  a more  powerful  role  in  policy  and  standards, 
enterprise  planning,  strategic  partnering,  and  technology.  More  likely 
than  not,  the  corporate  function  will  actually  do  systems  development 
and  network  operations  for  only  those  systems  and  services  which 
serve  the  general  interests  of  multiple  business  units. 
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EXHIBIT  11-9 


Federated  IS  Organization 


Corporate  IS 

Unit  IS 

Competition 

Partnerships 

Standards 

Corporate  systems 

Corporate  policies 

Customers 

Business  support 

Operating  systems 

Policy 

• Unit  or  division  IS  is  likely  to  pick  up  more  of  the  hands-on  aspects  of 
dealing  with  information  systems.  Operating  within  the  context  of 
corporate  standards  and  architectural  guidelines,  unit  IS  will  develop 
those  systems  to  support  their  specific  business  needs. 

2.  Network  Environments  in  the  1990s 

The  fundamental  transformation  in  the  importance  of  networks  is  already 

underway  and  will  continue  into  the  1990s. 

• The  trend  away  from  application  captive  or  single-function  networks 
will  continue  to  accelerate,  with  most  companies  increasingly  moving 
toward  an  architecture  where  a single  network  will  provide  high  levels 
of  functional  capability  serving  all  classes  of  applications. 

• The  view  of  the  network  will  turn  inside  out,  with  the  workstation 
being  viewed  as  a window  into  a general  reservoir  of  applications  and 
data  to  be  used  for  almost  any  class  of  application. 

• Networks  will  deliver  new  forms  of  digitized  information,  namely 
image  and  voice. 

3.  Development  Environments 

Just  as  the  development  of  the  network  infrastructure  will  become  a key 

thrust  of  the  1990s,  so  will  the  adoption  of  new  techniques  for  the  devel- 
opment, maintenance,  and  management  of  applications. 
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• CASE  will  become  a reality. 

• The  trend  toward  platform  independence  and  object-oriented  systems 
definitions  will  increase  the  efficiency  with  which  applications  can  be 
conceived,  designed,  and  prototyped. 

• Systems  development,  at  some  level,  will  be  performed  by  a large 
number  of  organizations  within  the  context  of  well-defined  architec- 
tural standards. 

4.  Other  Projections 

Finally,  INPUT  believes  that  the  growing  information  services  market 
will  provide  opportunities  for  the  1990s  which  will  impact  how  solutions 
are  acquired  and  put  into  place.  Major  offerings  in  the  area  of  systems 
integration  and  operations  are  already  having  an  impact  on  how  client 
organizations  do  and  manage  implementations.  These  trends  are  likely 
to  continue  through  the  1990s. 
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The  Role  of  the  CIO 


A 

Background 


To  understand  how  the  IS  function  is  likely  to  evolve  over  the  next  10 
years,  it  is  necessary  to  establish  some  baseline  definition  of  what  the 
typical  IS  function  is  and  does  today.  Obviously,  to  obtain  a homoge- 
nized definition  of  a function  as  diverse  as  information  systems  is  diffi- 
cult for  at  least  two  reasons: 

• The  wide  degree  of  variation  in  the  role  and  responsibilities  that  the 
survey  identified  between  different  industry  groups; 

• The  state  of  evolution  of  the  function  within  particular  companies  and 
the  significant  variations  in  particular  organizational  cultures 

The  approach  taken  in  this  study  was  to  define  the  baseline  role  of  IS  in 
terms  of  examining  the  roles  and  objectives  of  the  CIOs  participating  in 
the  study,  as  well  as  their  views  on  the  qualifications  for  the  job,  critical 
success  factors  and  performance  measurement.  The  remainder  of  this 
chapter  discusses  these  items  and  develops  a working  model  of  IS  which 
will  be  used  to  examine  how  the  likely  developments  in  business  and 
technology  will  impact  the  role  of  IS  in  coming  years. 


Before  beginning  the  detailed  analysis  of  the  information  obtained 
through  this  study,  it  is  useful  to  examine  how  the  role  of  IS  and  its  top 
executives  has  evolved  over  the  past  two-and-a-half  decades. 

It  is  clear  that  as  a result  of  developments  in  technology  and  evolving 
business  requirements,  the  role  of  the  top  IS  executive  in  most  U.S. 
corporations  has  grown  from  managing  back-office  operations  to  partici- 
pating in  the  integration  of  technology  into  corporate  strategy.  This 
evolution  can  be  traced  in  a number  of  dimensions.  Two  which  seem  to 
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depict  this  significant  change  in  role  over  the  past  twenty-five  years,  are 
the  span  or  organizational  breadth  of  the  application,  and  the  complexity 
of  the  required  solutions.  Exhibits  III- 1 and  111-2  depict  the  development 
of  the  IS  function  along  these  lines. 


EXHIBIT  III-1 


Breadth  of  the  Relationship 


A 
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Inter-business  processes 
Business  operations 
Business  processes 

Departmental  operations 
Departmental  processes 
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1.  Breadth  of  Application 

As  depicted  in  Exhibit  III-l,  the  organizational  breadth  of  the  application 
of  systems  technology  has  grown  significantly  in  the  past  two  decades. 
Early  applications  were  largely  focused  on  automating  existing  individ- 
ual accounting  and  back-office  processes.  Decision-making  was  con- 
tained within  an  individual  department  or  organizational  unit.  As  sys- 
tems supporting  these  individual  processes  became  integrated,  they 
began  to  encompass  the  operational  aspects  of  entire  departments. 

The  evolution  has  continued  for  most  firms  in  recent  years  to  the  devel- 
opment of  integrated  systems  that  span  entire  business  divisions — some 
directly  interfacing  with  customers  and  suppliers.  As  these  types  of 
systems  have  grown  in  scope,  the  processes  of  managing  their  develop- 
ment, implementation  and  modification  have  required  increasingly 
sophisticated  management  controls  and  inter-organizational  coordination 
led  by  the  IS  executive. 
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Today,  more  than  half  of  the  IS  executives  surveyed  in  this  study  find 
themselves  required  to  manage  even  more  complex  inter-organizational 
processes  as  they  attempt  to  implement  strategic  systems  that  operate  on 
an  inter-company  basis.  INPUT  believes  that  this  trend  toward  the 
integration  of  systems  across  diverse  organizational  structures,  both 
internally  and  externally,  will  be  a dominant  theme  of  the  next  decade. 


EXHIBIT  III-2 


A 


Complexity  of  the  Requirements 


Strategic  information  systems 

Mission-critical  systems 
Distributed  processing 

Interactive  systems 
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2.  Complexity  of  the  Requirements 

Evolving  in  parallel  has  been  the  growing  complexity  of  the  applications 
themselves.  Early  systems  relied  heavily  on  batch  processing  of  standa- 
lone systems.  Interfaces  with  users  were  buffered  by  individuals  familiar 
with  the  technology.  Improved  computer  performance  and  the  availabil- 
ity of  new  technologies  has  driven  the  development  of  interactive  proc- 
essing as  well  as  the  integration  of  distributed  systems.  As  a result, 
complexity  has  continued  to  grow,  necessitating: 

• Sophisticated  back-up  and  recovery  systems 

• Increased  cross-functional  user  involvement  in  the  design,  operation 
and  evolution  of  systems 

• More  rapid  response  to  changing  business  situations 
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B 

The  Role  of  a CIO 


It  is  not  surprising  that  over  this  period  of  time,  the  information  systems 
function  and  the  stature  of  its  top  executive  have  grown  significantly.  In 
many  major  industries  the  deployment  of  information  technology  is  so 
imbedded  in  the  business  process  itself  that  the  business  would  cease  to 
function  if  the  capability  were  withdrawn. 

Even  the  title  associated  with  the  job  has  evolved  to  reflect  the  changing 
impact  of  the  function;  from  Manager  of  Data  Processing,  to  Director  of 
Information  Systems,  Vice  President  of  Information  Systems,  and  today 
to  Chief  Information  Officer. 

With  this  background  in  mind,  let’s  examine  how  some  of  the  leading  IS 
executives  who  participated  in  the  study  would  define  the  role. 


It  should  be  pointed  out  that  INPUT  contacted  over  55  senior  informa- 
tion systems  executives  in  the  process  of  obtaining  the  33  in-depth 
interviews  used  in  this  analysis.  Only  one  of  the  55  actually  carried  the 
title  of  CIO,  despite  a whole  magazine  named  CIO  and  common  use  of 
the  acronym  in  the  industry  press.  Several  of  the  survey  respondents,  in 
fact,  had  objections  to  the  use  of  the  title.  The  most  common  objections 
were: 

• There  is  no  standard  or  accepted  definition  of  what  it  means. 

• It  sounds  too  narrow  and  functionally  focused,  and  implies  a lack  of 
company-wide  perspective. 

• To  quote  one  of  the  respondents...  “no  one  calls  themselves  ‘Chief 
Marketing  Officer’  or  Chief  Manufacturing  Officer’  ”. 

On  the  other  hand,  the  title  Chief  Financial  Officer  (CFO)  appears  to  be 
quite  common  in  corporate  America;  some  strong  analogies  can  be  made 
between  the  role  that  the  CFO  plays  and  that  of  the  IS  executive.  Yet 
INPUT  believes  that  there  are  some  subtle  differences  that  are  likely  to 
become  more  pronounced  in  the  future.  That  point  will  be  re-examined 
again  at  the  end  of  this  chapter. 

1.  Objectives 

Despite  the  aforementioned  difficulty  in  coming  to  a commonly  accepted 
definition  of  the  title  CIO,  substantial  progress  can  be  made  by  breaking 
the  problem  into  two  parts: 

• Examining  the  objectives  of  the  position.  (Why  was  the  position 
created  and  what  is  the  position  supposed  to  accomplish?) 
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• Determining,  if  possible,  the  role  and  common  set  of  responsibilities 
assigned  to  the  position  in  order  to  accomplish  the  objectives. 

On  the  first  point,  survey  respondents  had  an  almost  universal  view 
which  ESIPUT  believes  can  be  stated  in  the  following  working  definition 
of  a CIO’s  objectives. 

“...to  integrate  business  and  technology;  to  serve  as  an 
educator  and  communicator,  while  driving  the  IS  function 
to  support  business  rather  than  technical  goals” 

Analysis  of  the  survey  results  indicates  that  this  statement  of  core  objec- 
tives is  viewed  as  valid  by  virtually  all  respondents.  Furthermore,  the 
objective  statement  seems  to  apply  across  all  industries,  no  matter  how 
individual  roles  and  responsibilities  are  structured. 

Some  additional  thoughts  on  this  working  definition  of  a CIO’s  objec- 
tives: 

• The  emphasis  is  on  directing/driving  the  IS  function,  rather  than  per- 
forming or  managing  it.  At  least  five  survey  respondents  had  the 
objective  described  above,  but  had  little  or  no  responsibility  for  manag- 
ing organizations  which  could  accomplish  implementation  or  carry  on 
operations. 

• The  focus  on  information  systems  is  secondary  to  the  business  focus. 

• To  accomplish  the  objective,  the  role,  no  matter  how  it  is  structured,  is 
proactive.  The  key  words  are  integrate,  educate,  and  communicate. 

This  last  point,  while  somewhat  subtle,  may  be  the  single  factor  that 
differentiates  the  CIO  from  previous  incarnations  of  the  IS  executive.  It 
has  only  been  in  recent  years  that  any  significant  numbers  of  IS  execu- 
tives have  migrated  (or  been  allowed  to  migrate)  from  the  position  of 
responding  to  user  needs  (passive)  to  the  more  proactive  posture  of 
leading  the  organization  in  the  aggressive  use  of  technology  as  part  of 
business  strategy.  In  effect,  the  survey  results  strongly  indicate  that  the 
CIO  is  more  often  than  not  seen  as  an  important  corporate  change  agent 
by  the  CEO.  The  two  most  cited  targets  for  the  change  agent  activity 
were: 

• Improving  the  competitive  position  of  the  company  through  better  use 
of  information  technology. 

• Getting  the  business  unit  management  involved  in  the  use  of  technol- 
ogy to  accomplish  their  own  missions. 
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In  summary,  there  appears  to  be  a great  deal  of  agreement  on  the  objec- 
tives to  be  accomplished  by  the  top  executive  of  information  systems, 
regardless  of  industry.  Of  course,  establishing  the  objectives  doesn’t 
provide  a clue  as  to  how  they  are  to  be  accomplished. 

2.  Role  and  Responsibilities 

How  addresses  the  role  definition;  i.e.,  the  determination  of  organiza- 
tional structure,  responsibilities  and  the  management  processes  by  which 
the  CIO’s  resources  are  deployed  within  an  individual  company.  The 
survey  results  clearly  indicate  that  there  is  little  commonality  in  this  role 
definition  across  all  industry  groups.  However,  retabulation  of  the  data 
indicates  that  there  is  a great  deal  of  commonality  in  role  definition 
between  organizations  which  have  similar  product/service  orientations. 
This  concept  will  be  discussed  in  greater  depth  in  Chapters  IV  and  V. 

Qualifications  and 
Critical  Success 
Factors 

Two  other  sources  of  information  that  provide  insight  into  the  role  of  the 
CIO  are: 

• An  analysis  of  the  qualifications  required  for  individuals  who  hold  the 
position 

• A composite  view  of  the  critical  success  factors  which  condition  the 
environment  for  achieving  the  objectives 

Several  questions  asked  during  the  IS  executive  interviews  were  de- 
signed to  gain  information  in  these  areas.  In  particular,  questions  D5  and 
D6  (see  Appendix  B)  spoke  to  these  points.  In  addition  to  the  views  of 
the  IS  executives  themselves,  INPUT  interviewed  an  executive  recruiter, 
Skip  Tolette  of  Johnson  Smith  & Knisely,  who  specializes  in  recruiting 
top  IS  executives,  and  Dr.  F.  Warren  McFarlan  of  the  Harvard  Business 
School,  on  these  subjects. 

The  survey  responses  clearly  support  the  idea  presented  earlier  (Section 
B-1)  that  a proactive  posture  coupled  with  a strong  leadership  position  is 
critical  to  meeting  the  objectives. 

1.  Qualifications  of  the  CIO 

Regardless  of  industry,  the  survey  results  indicate  a high  degree  of 
consistency  on  the  qualifications  that  are  required  to  successfully  fill  the 
CIO  position.  Exhibit  111-3  summarizes  the  key  qualifications. 
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EXHIBIT  III-3 


Qualifications  of  a CIO 


• Business  orientation 

• Managerial  perspective 

• Intuitive  grasp  of  technology/business 
relationships 

• Communications  skills 

• People  skills 


Since  the  questions  regarding  qualifications  were  open-ended,  it  is  not 
possible  to  give  a ranking.  However,  it  is  clear  from  analysis  of  the  data 
that  the  first  three  on  the  list  were  mentioned  directly  or  implied  by  over 
80%  of  the  respondents.  Examining  the  top  three  in  more  depth: 

• Business  Orientation  - In  order  to  play  on  the  executive  team  and 
provide  the  leadership  role,  an  understanding  of  the  business,  its  eco- 
nomics, customers,  and  fundamental  structure  is  essential,  and  must 
dominate,  (at  least  in  the  eyes  of  the  other  executives)  the  technology 
orientation.  To  quote  one  respondent,  “The  job  is  not  to  optimize 
technology,  but  to  optimize  the  business  through  the  use  of  technol- 
ogy" 

• Managerial  Perspective  - The  majority  of  respondents  interpret  mana- 
gerial perspective  in  this  context  to  mean  the  prioritizing,  decision- 
making skills,  and  ability  to  assess  business  risk,  that  has  come  to  be 
associated  with  intuitive  executive  judgement.  Several  respondents 
commented  specifically  that  others  on  the  management  team  looked  to 
them  as  the  “integrator”  of  the  information  factors  into  the  general 
management  decision-making  process. 

• Business/Technology  Relationships  - The  ability  to  relate  technology 
to  business  issues  in  a way  that  can  be  communicated  is  not  common- 
place. Furthermore,  it  is  clear  that  without  this  skill,  the  CIO  is  not 
likely  to  be  able  to  accomplish  the  kind  of  mission  defined  earlier  in 
this  chapter.  What  does  a CIO  need  to  know  about  technology  in  order 
to  be  successful? 
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INPUT  believes  that  the  survey  responses  underplay  the  level  of  techno- 
logical depth  required  for  success  as  a CIO.  Perhaps  this  is  a result  of  the 
managerid  orientation  of  the  survey;  or  it  may  represent  a bias  in  the 
sample,  which  mainly  consists  of  IS  executives  who  have  achieved 
successful  integration  into  the  executive  management  levels  of  their 
firms.  At  a minimum,  the  CIO  must  have  a firm  grasp  of  the  practical 
aspects  of  the  major  existing  and  emerging  technologies  that  create 
opportunities  for  strategic  initiatives.  The  CIO  must  maintain  adequate 
technological  competence  to: 

• Make  the  judgments  necessary  to  direct  increasingly  specialized  and 
limited  st^f  resources  in  the  exploration  of  new  technologies  that 
could  be  applied  to  yield  competitive  advantage. 

• Evaluate  the  technology  strategies  of  competitors. 

• Apply  sound  business  judgment  to  technology  recommendations  of 
subordinates. 

• Interpret  and  communicate  the  business  impacts  of  technological 
developments  and  his  own  strategy  recommendations  to  his  executive 
peer  group. 

A final  thought  on  the  subject  of  technological  competence:  Section  B1 
of  the  survey  solicited  the  respondents’  views  on  the  evolution  of  infor- 
mation technology.  Based  on  the  level  of  sophistication  of  the  responses, 
it  is  apparent  that  the  group  commands  considerable  technical  depth. 
Much  like  the  CFO’s  qualifications,  technical  knowledge  may  not  be  at 
the  top  of  the  list  of  qualifications  for  the  CIO,  yet  it’s  assumed  that  the 
knowledge  is  there. 

2.  Critical  Success  Factors  for  the  CIO 

The  CIOs  surveyed  cited  the  factors  listed  in  Exhibit  III-4  as  primary  in 
being  successful. 


EXHIBIT  III-4 


Critical  Success  Factors  for  the  CIO 

• Support  from  top  management 

• Meeting  the  qualifications 

• Credibility  with  peers 
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In  ranking  the  factors,  support  from  top  management  was  clearly  number 
one  on  the  list.  A number  of  the  successful  survey  respondents  com- 
mented that  they  had  worked  in  environments  where  this  component  was 
missing,  and  the  results  were  at  best  marginal.  INPUT’S  analysis  of  the 
data  indicates  that  support  from  the  top  is  most  likely  when  one  or  both  of 
the  following  situations  exists: 

• The  corporate  culture  is  attuned  to  information  technology  (IT).  This 
means  that  there  is  no  problem  with  justification  of  the  role.  (This 
situation  occurs  most  frequently  in  industries  in  which  products  or 
services  are  information-oriented,  such  as  banking  and  finance,  or 
insurance.) 

• The  top  management  (CEO)  understands  that  a cultural  change  is 
needed  and  perceives  information  technology  as  part  of  the  program  to 
effect  the  necessary  changes. 

Meeting  the  job  qualifications  ranked  a close  second  in  the  list.  It  is 
interesting  to  note  that  the  qualifications  are  the  same  ones  discussed  in 
the  preceding  section.  A number  of  CIOs  commented  on  the  fact  that 
these  weren’t  necessarily  the  qualifications  that  the  hiring  company  or 
CEO  perceived  as  being  critical.  At  least  three  respondents  commented 
that  CEOs  frequently  place  great  emphasis  on  technical  qualifications, 
even  though  in  the  end  it  is  likely  that  technical  excellence  will  have,  as 
one  IS  executive  put  it,  “little  to  do  with  how  performance  is  measured’’. 

Virtually  all  survey  participants  felt  that  credibility  with  peers  was  a 
significant  component  of  achieving  success.  There  were  a variety  of 
thoughts  expressed  regarding  how  this  credibility  can  be  developed,  and 
how  it  is  assessed  by  the  peer  group.  Some  of  these  thoughts  are  summa- 
rized below. 

• The  consensus  seemed  to  be  that  credibility  is  based  on  the  belief  that 
the  CIO  shares  common  experiences  and  objectives  with  the  peer 
group.  Sharing  the  same  problems,  and  having  objectives  which'place 
the  (TIO  in  the  light  of  supporting,  rather  than  competing  with  the  peer 
group,  are  good  examples. 

• Many  of  the  CIOs  surveyed  felt  that  holding  the  position  without 
having  line  responsibility  for  delivering  some  significant  component  of 
the  results  worked  against  credibility.  Direct  management  responsibil- 
ity for  systems  development  or  ongoing  systems  operations  was  per- 
ceived as  a plus  in  terms  of  being  credible.  One  executive  commented 
that,  “...  it  implies  that  the  CIO  is  measured  by  the  same  hard  criteria  as 
peers  in  the  Business  Units.” 


UISM 


0 1989  by  INPUT.  Reproduction  Prohibited. 


29 


THE  FUTURE  OF  INFORMATION  SYSTEMS  MANAGEMENT 


INPUT 


P 

Evaluation  of  the  CIO 


• Another  factor  cited  by  several  executives  as  key  to  achieving  credibil- 
ity was  perceived  as  objectivity  and  fairness  in  management  of  the 
planning  process,  prioritization  of  projects  and  resource  allocation. 

One  executive  commented  that,  “Since  the  CIO  is  supposed  to  have  a 
corporate  role,  he  should  have  a corporate  agenda.  One  of  the  biggest 
problems  a CIO  can  face  is  being  perceived  as  parochial,  in  support  of 
the  IS  function." 


The  preceding  discussion  summarized  the  survey  findings  on  qualifica- 
tions for  CIOs  today  and  the  critical  success  factors  for  the  position.  A 
third  part  of  the  survey  addressed  itself  to  how  CIOs  are  measured  and 
evaluated.  The  message  that  came  out  loud  and  clear  was...  NO  SUR- 
PRISES! The  consensus  of  the  respondents  was  that  no  matter  who  has 
line  responsibility  for  an  area,  if  there  is  an  IS-related  problem,  the  CIO 
will  be  held  accountable  for  failure  to  spot  it,  influence/change  or  solve 
it,  or  blow  the  whistle  in  time.  Some  other  observations  that  seemed  to 
apply  across  most  of  the  sarnple: 

• Very  few  had  formal  job  descriptions.  Although  the  survey  did  not 
address  itself  to  this  question  explicitly,  at  least  one-half  of  the  respon- 
dents mentioned  the  fact  they  did  not  have  one. 

• Most  felt  that  the  CEO/COO’ s perception  of  how  well  the  individual 
met  the  broad  objectives  (generally  of  the  type  described  in  Section  A) 
was  the  primary  measurement  criteria,  even  in  situations  where  other, 
more  specific  objectives  were  in  place. 

• Approximately  40%  indicated  that  to  some  degree,  peers  formally 
participated  in  their  evaluation  process.  Even  in  situations  where  there 
was  no  formal  participation  by  peers,  many  respondents  indicated  that 
reputation  and  credibility  with  peers  was  very  important  in  their  evalu- 
ation. 

Beyond  the  high-level  evaluation  of  overall  objectives,  and  in  addition  to 
the  “no  disaster”  (or  “survival”)  criteria,  most  of  the  CIOs  in  the  survey 
are  assessed  to  some  degree  on  four  distinct  aspects  of  the  job;  enterprise 
planning,  technology  strategy,  systems  development,  and  operations. 
Obviously,  there  is  considerable  variation  between  individual  survey 
respondents  in  the  weight  given  to  each  of  these  components.  The  vari- 
ation is  largely  a function  of  how  their  individual  roles  and  responsibili- 
ties are  structured.  Disregarding  the  weighting,  there  was  a lot  of  consis- 
tency in  how  the  survey  group  felt  these  job  components  were  measured. 

• Enterprise  planning  is  strictly  a subjective  criterion.  Some  respondents 
felt  that  they  scored  well  in  this  area  by  playing  a facilitating  role,  and 
others  by  being  more  proactive. 
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• In  the  area  of  technology  strategy  there  appeared  to  be  both  hard  and 
soft  aspects  of  the  measurement.  The  actual  existence  of  a written 
strategy  and  an  evaluation  of  how  well  the  process  for  building  and 
maintaining  that  strategy  worked  provided  the  “hard”  side  of  the  meas- 
urement. How  effective  the  strategy  was  in  supporting  the 
corporation’s  objectives  was  much  more  subjective. 

• For  both  systems  development  and  operations,  most  executives  were 
evaluated  on  hard  criteria.  Meeting  development  cost/time/perform- 
ance standards  were  the  prime  criteria  for  systems  development.  Meet- 
ing cost  and  service  level  standards  dominated  the  operations  compo- 
nent. In  many  instances  strong  emphasis  was  placed  on  maximizing 
system  availability  as  a measurement  criteria  for  operations. 

Exhibit  ni-5  summarizes  the  performance  evaluation  criteria  for  CIOs. 


EXHIBIT  III-5 


Performance  Evaluation  Criteria  for  the  CIO 


Criteria 

Measurement 

Comments 

No  surprises 

Hard 

Overriding  survival  criteria 

Broad  objectives 

Soft 

Technology/business  integration 

Role  fullfillment 

Enterprise  planning 

Soft 

Participation  and/or  leadership 

Technology  strategy 

Hard 

Plan  exists/process  works 

Technology  strategy 

Soft 

Plan  is  effective 

Systems  development 

Hard 

Cost/schedule/performance 

Systems  operations 

Hard 

Cost/service  level/availability 
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Summary  of  Findings  This  chapter  examined  the  current  state  of  the  IS  function  through  ana- 
lyzing the  objectives,  role,  qualifications,  critical  success  factors,  and 
measurement  criteria  for  today’s  CIO.  A synopsis  of  the  conclusions 
follows: 

• Most  CIOs,  regardless  of  industry,  share  a common  objective...  “...to 
integrate  business  and  technology;  to  serve  as  an  educator  and  commu- 
nicator, while  driving  the  IS  function  to  support  business  rather  than 
technical  goals”. 

• The  roles  of  individual  CIOs  (organizational  and  staff  responsibilities) 
vary  significantly,  but  in  almost  all  instances  the  CIO  has  some  level  of 
responsibility  in  the  following  four  areas: 

- Enterprise  planning 

- Technology  strategy 

- Systems  development 

- Systems  operations 

• The  qualifications  for  the  job  differ  little  from  those  that  CEOs  expect 
of  other  senior  executives,  with  some  exceptions  which  reflect,  in 
input’s  view,  the  relatively  recent  transition  of  the  role  from  one.  of 
responsive  staff  support  to  proactive  participant  in  strategy  issues. 

Some  observations  on  these  exceptions  follow. 

- Despite  the  emphasis  on  “understanding  the  business”,  a solid  intui- 
tive feel  for  the  practical  aspects  of  technology,  and  its  potential 
application  is  critical,  even  though  underplayed  by  most  successful 
CIOs. 

- As  champions  of  the  role  of  technology  in  optimization  of  the  busi- 
ness, CIOs  require  superior  communications  skills  to  both  educate 
and  sell  to  peers,  many  of  whom  buy  CIOs’  recommendations  as  a 
matter  of  faith. 

• As  is  the  case  with  qualifications,  the  measurement  of  a CIO’s  per- 
formance does  not  differ  significantly  from  that  of  other  senior  execu- 
tives. The  measurement  is  primarily  subjective.  The  CIO  must  meet 
budgetary,  schedule  and  operational  requirements  for  those  operational 
functions  directly  under  his  management.  Surely  this  is  no  different 
from  what  would  be  expected  of  manufacturing  or  sales  executives. 
Surprises  appear  to  be  the  one  area  where  the  CIO  is  perhaps  at  greater 
risk  than  his  peers. 

The  next  chapter  develops  a framework  for  examining  the  organizational 
responsibilities  for  information  systems,  and  how  the  characteristics  of 
particular  industries  influence  the  actual  responsibilities  of  the  CIO. 


32 


0 1989  by  INPUT.  ReproduOion  Prohibited. 


UISM 


IS  Role  Structure 


THE  FUTURE  OF  INFORMATION  SYSTEMS  MANAGEMENT 


INPUT 


A 

IS  Responsibility 
Framework 


IS  Role  Structure 


As  indicated  in  Chapter  in,  the  survey  showed  that  even  though  most 
companies  have  charged  their  CIOs  with  essentially  the  same  objectives, 
they  have  developed  a wide  variety  of  role  structures/organizational 
approaches  to  dealing  with  the  actual  implementation  and  ongoing  man- 
agement of  information  systems.  An  analysis  of  the  survey  responses 
indicates  that: 

• The  primary  division  of  operating  responsibilities  is  typically  between  a 
corporate  IS  function  and  a comparable  function  in  one  or  more  busi- 
ness units. 

• There  are  five  primary  IS  management  functions  which  must  be  man- 
aged, at  either  the  corporate  or  business  unit  level. 

• The  degree  of  centralization  of  the  management  of  each  of  these  IS 
functions  is  primarily  dependent  upon  the  differing  information  require- 
ments of  the  host  company’s  industry. 

This  chapter  utilizes  the  survey  data  to  establish  a framework  for  IS 
management  responsibilities,  and  presents  INPUT’S  analysis  of  how 
management  responsibilities  are  likely  to  vary  as  a function  of  the  infor- 
mation requirements  of  various  classes  of  industries. 


Generally,  the  survey  data  indicates  that  IS  responsibilities  can  be  broken 
down  into  two  levels  and  five  functional  areas.  The  five  areas  consist  of 
the  four  that  were  mentioned  in  Chapter  III,  as  primary  areas  of  perform- 
ance measurement  for  the  CIO,  and  IS  Policy  Management,  as  shown  in 
Exhibit  IV- 1. 
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EXHIBIT  IV-1 


Primary  Areas  of  IS  Responsibility 

• IS  policy  management 

• Enterprise  planning 

• Technology  strategy 

• Systems  development 

• Operations 


At  a corporate  level,  the  CIO  generally  dominates  IS  policy  development 
and  management,  and  shares  responsibility  for  the  four  remaining  func- 
tional areas  with  other  business  unit  executives.  Where  the  CIO  does  not 
have  line  responsibility  for  IS  activities  in  a business  unit,  there  is  almost 
always  a matrixed  (dotted  line)  line  relationship  between  the  two  organi- 
zations. 

Before  examining  how  the  nature  of  the  host  industry  impacts  the  alloca- 
tion of  responsibilities  between  corporate  and  business  unit  IS  functions, 
it  is  worth  spending  some  time  presenting  the  thoughts  of  survey  respon- 
dents on  the  five  major  areas  of  responsibility. 

1.  Enterprise  Planning 

Over  40%  of  the  CIOs  in  the  survey  participate  directly  in  a corporate  or 
executive  managing  committee  that  has  enterprise  planning  responsibil- 
ity, and  are  therefore  afforded  the  opportunity  to  participate  directly  in 
the  long-range  planning  of  the  firm.  For  others,  participation  at  this  level 
in  enterprise  planning  is  more  passive.  Twenty  percent  (20%)  of  those 
who  didn’t  participate  directly  in  such  committees  indicated  that  they 
formally  reviewed  policy  and  strategy,  and  proposed  strategic  decisions 
with  regard  to  technology  implications.  Virtually  all  IS  executives  in  the 
survey  have  access  to  processes  which  allow  them  to  take  initiative  at  a 
senior  level  on  strategic  issues  involving  technology. 

Virtually  all  the  survey  respondents  participate  to  some  extent  in  enter- 
prise planning  at  the  business  unit  level.  Typically,  the  role  is  that  of 
advising  or  consulting  on  the  information  technology  strategies  of  the 
business  unit,  or  reviewing  and  approving  business  unit  technology 
initiatives.  In  some  instances,  the  CIOs  interviewed  actually  have  line 
responsibility  for  business  units. 
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2.  IS  Policy  Management 

Over  90%  of  the  IS  executives  responding  to  the  survey  were  specifically 
charged  with  formulating  policy  in  the  area  of  information  systems.  The 
areas  covered  ranged  from  technology  standards  (discussed  in  the  next 
section)  to  personnel  practice,  security  and  a variety  of  other  subject 
areas.  In  more  decentralized  organizations,  the  authority  to  create  policy 
tended  to  be  tempered  by  divisional  approval. 

In  almost  all  circumstances  the  CIO  utilized  various  processes  to  involve 
divisional  or  business  unit  IS  and  operating  executives  in  the  policy 
setting  and  management  process.  In  instances  where  it  made  sense  to 
have  different  policies  in  different  business  units,  the  CIO  was  invariably 
involved  in  the  approval  process. 

Although  many  respondents  discussed  vendor  control  and  relationships  as 
a component  of  technology  strategy,  INPUT  believes  that  the  subject 
should  probably  be  considered  a component  of  IS  Policy  Management. 

In  this  area  the  corporate  function  generally  assumed  two  responsibilities: 

• The  role  of  evaluating  potential  vendors  and  maintaining  “approved” 
lists  for  use  throughout  the  corporation. 

• Negotiating  corporate- wide  contracts  to  provide  for  volume  discounts 
and  service  agreements. 

Responses  in  this  area  indicate  that  there  has  been  a significant  shift  in 
the  corporate  role  with  regard  to  vendors  and  specific  products.  The  role 
has  shifted  away  from  that  of  “gatekeeper”  to  one  of  assuring  that  ven- 
dors meet  broader-based  functional  and  business  standards,  thus  permit- 
ting users  to  select  from  a variety  of  vendors  that  meet  architectural 
standards. 

3.  Technology  Strategy 

The  corporate  role  in  technology  strategy,  as  described  by  survey  respon- 
dents, was  very  consistent  across  all  industry  groupings.  In  addition  to 
managing  the  process  for  developing  and  maintaining  a written  technol- 
ogy strategy  or  plan,  the  corporate  IS  function  took  responsibility  for 
information  technology  R & D activities,  architectural  standards,  and 
control  of  the  vendor  environment. 

Central  control  of  architectural  standards  was  considered  key  to  having 
an  effective  technology  strategy.  There  was  a high  level  of  agreement  on 
those  areas  where  architectural  standards  must  exist. 
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• Data  base  design  and  content  were  considered  key,  especially  for 
corporate  or  shared  data  bases.  Even  in  instances  where  there  were  few 
data  interfaces  between  business  units,  respondents  felt  that  a central- 
ized approach  to  data  architecture  and  related  technologies  was  essen- 
tial. 

• Systems  design  and  development  technologies,  including  CASE 
methodologies,  project  life  cycle  standards,  coding  conventions,  etc., 
were  largely  considered  within  the  scope  of  the  corporate  IS  functions. 

• Connectivity/communications  standards  were  considered  critical  to 
maintaining  flexibility  and  providing  effective  corporate  coordination 
of  disaster/backup  processes. 

It  is  not  surprising  that  a number  of  IS  executives  cited  centralized  con- 
trol of  technology  strategy  and  associated  standards  as  the  key  compo- 
nent to  permitting  effective  decentralization  of  many  IS  functions.  One 
respondent  said,  “Architectural  standards  are  the  key  to  decentraliza- 
tion... setting  and  enforcing  standards  enables  users  to  take  responsibility 
for  their  own  IS  support  by  ensuring  that  all  current  and  potential  integra- 
tion and  connectivity  issues  are  resolved  in  advance.” 

This  does  not  imply  that  there  is  no  role  for  technology  strategy  at  the 
business  unit  level.  Business  units  generally  set  their  own  technology 
strategy  within  the  boundaries  of  corporate  standards  and  strategy.  TTie 
focus  is  more  frequently  on  applications  architecture,  and  the  role  of  the 
corporate  IS  function  is  to  provide: 

• Consultation  on  application  of  the  technology  in  conjunction  with 
business  unit  operational  management.  {What  should  be  done.) 

• Lower-level  direction  and  technical  support  to  business  unit  systems 
staffs  on  implementation.  (How  to  do  it.) 

4.  Systems  Development 

As  might  be  expected,  this  area  exhibited  the  greatest  variety  of  responsi- 
bility arrangements.  In  general  however,  the  corporate  IS  function  of  the 
companies  surveyed  assumed  responsibility  for  core  or  infrastructure 
systems,  including  those  that  operated  from  shared  data  bases  or  pro- 
vided processing  services  to  multiple  business  units.  Typical  examples 
would  be: 

• Check  processing  for  all  areas  of  a bank 

• Personnel/payroll  across  all  business  units 

• Budgeting,  financial  reporting  and  consolidation  systems 

• Electronic  mail  utilities 
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General  Model  of  IS 
Responsibilities 


The  main  factor  in  determining  the  extent  of  development  activity  at  the 
corporate  level  is  clearly  the  size/extent  of  core  systems  as  a function  of 
both  industry  and  organizational  structure.  The  stronger  the  functional 
control  at  the  top  (finance,  human  resources,  materials  management,  etc.), 
the  greater  the  tendency  to  utilize  common  systems  across  various  operat- 
ing units. 

The  trend  is  clearly  to  push  systems  development  into  the  business  units 
for  applications  that  are  specific  to  their  business  needs.  Generally,  this 
would  include  the  analysis,  design,  implementation  and  maintenance  of 
business  unit  applications  portfolios.  However,  in  many  instances  the 
corporate  organization  maintains  significant  involvement  in  one  or  more 
aspects  the  applications  development  and  maintenance  process,  particu- 
larly where  centralized  data  bases  are  involved. 

5.  Operations 

The  survey  data  indicates  that  responsibilities  in  the  operations  area  do 
not  vary  as  much  by  industry  or  company  organizational  structure  as  do 
those  for  systems  development. 

In  general,  if  there  are  core  applications,  there  is  a corporate  data  center 
and  associated  network  managed  by  the  CIO.  Frequently  the  CIO  will 
manage  utility  data  centers  as  well,  to  provide  bulk  processing  services  to 
business  units  or  corporate  functions  in  situations  where  establishing 
individual  processing  facilities  would  work  against  the  general  economies 
of  scale  that  can  be  achieved  by  larger  data  centers.  The  CIO  may  also 
manage  some  back-office  clerical  functions  that  are  dependent  upon  core 
systems  in  situations  where  the  functions  serve  multiple  business  units. 

In  almost  all  companies  surveyed,  individual  business  units,  to  some 
degree,  had  their  own  dedicated  data  centers  to  handle  divisional  systems. 
Some  even  have  proprietary  telecommunications  networks,  and  in  fact 
operate  these  independently  from  the  corporate  IS  function.  With  the 
exception  noted  above,  almost  all  business  units  hold  responsibility  for 
their  own  back-office  operations. 


Exhibit  rV-2  summarizes  the  analysis  of  primary  IS  responsibilities 
discussed  in  the  preceding  section.  The  fu'st  column  lists  the  five  primary 
responsibility  areas.  Columns  two  and  three  briefly  describe  how  spe- 
cific activities  are  typically  divided  between  the  corporate  and  business 
unit  organizations  respectively. 
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EXHIBIT  IV-2 


General  Model  of  IS  Responsibilities 


Responsibility  Area 

Corporate  Level 

Business  Unit  Level 

VAR* 

Enterprise  Planning 

Corporate  role  ^ 
Business  unit  role 

Formulate/execute 

Consult/support 

Formulate/execute 

IS  Policy  Management 

General  IS  policy 

Develop/enforce 

Participate/enforce 

Vendor  policy 

Evaluate/select 

Contribute/review 

Technology  Strategy 

Research  & development 

Direct  management 

Participate/contribute 

architectural  standards 

Develop  corporate  framework 

Develop  divisional 

- Data  base 

in  all  areas 

applications  architecture 

- Systems  development 

- Connectivity 

within  corporate  framework 

Systems  development 

Standards/practice 

Develop/enforce 

Participate/utilize 

Applications 

Core  systems/data  bases 

Business  unit  systems/data  bases 

[ZZI 

Utilities 

Develop/select  - Maintain 

Utilize 

Operations 

Data  centers 

Corporate  and  utility 

Divisional/departmental 

Telecom  networks 

Corporate  data  and  voice 

Divisional  data 

Back-office 

Shared  function 

Business  unit  processing 

LJ 

* VAR  = Level  of  consistency  in  the  assignment  of  responsibilities  across  all  industries 

Hi  = High  rX/1  = Medium  = Low 

1 In  addition  to  corporate-wide  responsibilities  for  planning  and  management,  the  CIO  may 
also  have  line  responsibility  for  one  or  more  business  units. 
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The  last  column  gives  a subjective  impression  of  the  degree  to  which  the 
split  between  corporate  and  business  unit  responsibilities  vary,  depending 
upon  the  nature  of  the  industry,  or  individual  companies’  organizational 
cultures.  (The  darker  the  shading,  the  less  variation  in  the  assignment  of 
responsibilities.) 


The  generalized  model  for  IS  responsibilities  (Exhibit  IV-2)  shows  that 
the  highest  degree  of  variation  in  role  structures  for  IS  is  in  the  systems 
development  and  operations  areas.  As  suggested  here  and  in  the  previous 
chapter,  this  variation  in  role  appears  to  be  driven  by  the  operational 
characteristic  of  the  industry. 

To  gain  a greater  understanding  of  those  characteristics  which  seemed  to 
have  the  highest  impact  on  the  role  and  organization  of  IS,  INPUT  asked 
interview  participants  a series  of  questions  relating  to  the  operational  and 
organizational  characteristics  of  their  firms.  Appendix  C summarizes  the 
areas  of  inquiry  and  was  used  in  the  interview  process  to  facilitate  discus- 
sion of  the  topic. 

A comparison  of  the  information  gathered  on  the  operational  and  organ- 
izational characteristics  of  the  companies  surveyed,  to  the  data  on  the  role 
and  organization  of  their  respective  systems  functions,  clearly  indicates 
that  the  nature  of  the  output  is  the  dominant  discriminating  variable. 
Putting  it  another  way,  if  a company’s  output  predominantly  falls  into 
one  of  three  categories  listed  in  the  exhibit,  it’s  possible  to  make  a highly 
accurate  prediction  of  how  the  role  and  responsibilities  of  its  systems 
function  are  likely  to  be  structured. 

To  certify  this,  correlation  data  from  the  companies  in  the  survey  was 
analyzed  by  grouping  the  individual  company  responses  into  one  of  the 
following  three  product  categories: 

• Information-oriented:  No  physical  object  is  actually  produced,  deliv- 
ered, modified  or  maintained. 

• Service-oriented:  The  product  generally  involves  the  manipulation  of 
some  physical  object,  although  the  object  is  of  secondary  importance. 

• Product-oriented:  Physical  objects  are  the  primary  output.  There  may 
be  a service  component  associated  with  the  product. 

Exhibit  IV-3  shows  how  various  industries  were  grouped  to  make  up  the 
three  samples. 
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EXHIBIT  IV-3 


Industry  Grouping  by  Product  Category 


Product  Orientation 

Industry 

Information-oriented 

Banking  and  finance 

Insurance 

Telecommunications 

Service-oriented 

Retail/wholesale 

Transportation 

Utilities 

Medical 

Product-oriented 

Discrete  manufacturing 
Process  manufacturing 

Exhibit  rV-4  shows  how  the  the  survey  sample  population  is  distributed 
by  product  orientation. 

Of  course  there  are  exceptions  to  every  rule.  There  are  very  few  major 
corporations  whose  output  falls  purely  into  the  information,  service  or 
product-oriented  categories. 

• Some  organizations  are  actually  conglomerates  with  a mix  of  operating 
divisions  or  business  units  which  produce  major  offerings  in  more  than 
one  of  the  categories. 

• Some  organizations  in  fact  produce  a combined  product.  MacDonald’s 
is  a good  example  of  a company  whose  output  is  a combination  of 
products  and  services. 

But  even  in  cases  where  the  categorization  is  difficult,  the  predictability 
is  extremely  high  when  the  operating  divisions  of  conglomerates  are 
looked  upon  as  individual  data  points. 
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EXHIBIT  IV-4 


D 

Product  Orientation 
Affects  the  IS  Role 


Survey  Sample  Product  Orientation 


Having  regrouped  the  survey  results  along  the  lines  discussed  in  the 
preceding  section,  it  is  possible  to  develop  a more  in-depth  view  of  IS’s 
role  and  responsibilities  based  on  the  three  product  orientation  categories. 

1.  Information-oriented 

Information  technology  (IT)  is  a key  factor  in  classifying  firms.  In  these 
types  of  companies  information  is  in  fact  the  product/output  and  informa- 
tion technology  is  the  basic  manufacturing  and  distribution  mechanism. 
There  are  often  interrelationships  between  individual  products  and  serv- 
ices, and  individual  products/services  may  be  marketed  by  multiple 
business  units  to  different  market  segments. 

The  key  role  of  information  in  these  firms  means  a key  role  for  the 
information  systems  functions  and  the  CIO.  The  CIO  is  almost  always 
on  the  executive  or  managing  committee,  and  reports  to  the  top  of  the 
organization  (CEO,  COO,  Office  of  the  Chairman,  etc.).  Every  respon- 
dent in  the  survey  whose  organization  was  classified  as  information- 
oriented  played  a strong  role  in  enterprise  planning,  and  INPUT  knows  of 
no  firms  of  this  type  where  that  is  not  the  case. 
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Core  applications  which  serve  multiple  business  units  are  commonly 
developed  and  managed  by  the  CIO.  If  these  are  also  managed  as  sepa- 
rate business  units  (e.g.,  funds  transfer),  the  business  unit  often  reports  to 
the  CIO.  Likewise,  most  CIOs  in  this  category  have  a central  role  in 
managing  operations.  In  the  case  of  Mellon,  First  Chicago,  and  Meirill 
Lynch  (all  participants  in  this  survey)  all  IS  operations  are  under  the 
CIO,  as  well  as  many  back-office  operations. 

As  is  the  case  with  operations,  the  central  IS  function  takes  a very  strong 
position  on  standards  in  these  types  of  institutions.  As  a direct  follow- 
on,  solid  standards  enable  decentralization  of  business  unit-specific  ap- 
plications and  development  responsibilities.  This  is  commonly  done  in 
banking,  where  business  units  are  organized  on  a product  line  and/or 
market  segment  basis. 

• Business  units  are  closer  to  changing  customer  and  market  needs,  and 
therefore  can  respond  more  quickly  to  new  product  development 
requirements. 

• Individual  systems  can  stand  and  operate  alone,  provided  they  fit  into 
the  overall  standards. 

Two  key  elements  of  information-oriented  firms’  strategy  are: 

• Maintaining  flexibility  in  the  systems  envirxDnment  to  allow  for  the 
rapid  creation  and  modification  of  products  in  response  to  changing 
market  demands. 

• Finding  new  ways  to  integrate  and  use  information  to  create  new 
products  and  service  offerings. 

This  means  that  a heavy  emphasis  on  standards  and  technology  strategy 
are  key  elements  in  an  individual  firm’s  success. 

2.  Service-oriented 

For  companies  whose  product  or  output  is  primarily  service-oriented,  the 
importance  of  information  technology  is  directly  related  to  the  informa- 
tion required  to  provide  the  service.  This  is  sometimes  described  as 
information  intensiveness,  and  varies  significantly  between  individual 
companies.  It  could  be  viewed  as  critical  in  industries  such  as  transpor- 
tation and  medical,  and  somewhat  more  moderate  in  the  retail  industry, 
for  example. 
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The  survey  results  indicate  that  where  information  is  critical,  the  role  of 
IS  and  the  CIO  parallels  that  of  information-oriented  companies  de- 
scribed in  Section  1.  Some  examples  of  this  situation  from  the  survey 
would  include  American  Airlines,  American  President  Companies,  and 
American  Medical  Labs.  In  all  of  these  cases: 

• The  CIO  reports  to  the  CEO,  is  on  the  managing  committee,  and  par- 
ticipates heavily  in  enterprise  planning. 

• Technology  strategy  is  strong. 

• There  is  centralized  management  of  systems  development  and  IS 
operations. 

• Some  core  back-office  operations  come  under  the  direct  management  of 
the  CIO. 

The  survey  results  indicate  that  in  organizations  where  information  is 
considered  only  moderately  critical  to  the  delivery  of  the  services: 

• The  organization  is  generally  not  as  sophisticated  in  the  use  of  informa- 
tion technology. 

• The  CIO  tends  to  report  at  a lower  level  and  is  involved  in  enterprise 
planning  on  an  exceptional  basis. 

Even  in  these  firms,  systems  development  and  operations  tend  to  be 
centralized  because  business  units  often  share  core  systems  and  opera- 
tions, and  business  units  lack  the  experience  to  manage  their  own  IS 
activities. 

3.  Product-oriented 

Product-oriented  firms  exhibit  the  greatest  variety  of  responsibility 
configurations  of  the  three.  These  differences  are  attributable  to  several 
factors: 

• As  with  the  service  companies,  there  are  different  levels  of  information 
intensiveness. 

• There  are  more  significant  levels  of  variation  in  both  the  products  and 
markets  than  with  information  or  service-oriented  businesses. 

• There  seem  to  be  a greater  variety  of  corporate  cultures. 
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As  with  service-oriented  firms,  where  information  is  critical,  the  IS 
function  tends  to  parallel  those  in  the  information-oriented  industries.  A 
good  example  is  Rockwell.  The  CIO  reports  at  a high  level,  but  not  to 
the  CEO.  There  are  strong  technology  standards  and  development  re- 
sponsibilities are  split  between  the  central  and  business  unit  organiza- 
tions. As  is  the  case  with  the  companies  in  the  financial  services  indus- 
try, Rockwell  has  large  centralized  operations  serving  multiple  divisions, 
with  centralized  computer  power  equivalent  to  thiry-five  3090-200s. 
Information  intensity  is  the  driving  force.  Requirements  include: 

• The  need  for  massive  computing  power  by  most  business  units;  e.g., 
Cray’s  supercomputers 

• Significant  exchange  of  technical  information  between  business  units 

• Massive  exchanges  of  technical  information  between  the  firm  and  its 
customers  and  suppliers 

At  the  other  extreme  are  highly  decentralized  firms  in  which  the  CIO  or 
equivalent  has  essentially  no  line  responsibilities  at  all.  Sun  Company 
and  PepsiCo  are  good  examples.  The  function  reports  at  a high  level,  and 
participates  in  enterprise  planning,  but  virtually  all  systems  development 
and  operations  are  highly  decentralized. 

Exhibit  rV-5  summarizes  the  likely  distribution  of  responsibilities  for  the 
five  primary  IS  functions,  based  on  product  orientation  and  information 
intensity.  The  table  examines  the  degree  of  centralization  and  the 
strength  of  the  function  for  each  product  class. 

Other  Factors 
Influencing  the  IS 
Role 

In  addition  to  the  reasonably  strong  correlation  between  the  nature  of  a 
firm’s  primary  product  and  the  role/responsibilities  of  IS,  there  are  a 
number  of  other  factors  that  influence  both  the  strength  and  organization 
of  the  IS  function. 

1.  Corporate  Culture  and  Product  Technology 

For  example,  corporate  culture  and  the  sophistication  of  production  and/ 
or  product  technology  have  a big  influence  on  how  well  a firm  uses 
information  technology  as  a competitive  tool. 

• Some  firms  have  an  aggressive  culture  and  are  constantly  on  the 
leading  edge  of  systems  and  technology.  These  firms  view  information 
technology  (IT)  as  a strong  competitive  weapon  within  their  industry, 
and  maintain  strong  IT  capabilities.  Some  good  examples  of  such 
capabilities  include  POS  (Point  of  Sale)  in  retailing,  EDI  (Electronic 
Data  Interchange)  in  retailing/manufacturing,  and  CAD/CAM/CIM 
applications  in  manufacturing. 
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EXHIBIT  IV-5 


Distribution  of  IS  Responsibilities 
Based  on  Product  Orientation 
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• Other  firms  in  the  same  industries,  less  aggressive  and  not  on  the 
leading  edge,  may  often  be  losing  potential  competitive  advantage 
because  of  this  difference  in  cultural  orientation. 

• Where  the  actual  product  or  manufacturing  process  utilizes  high  tech- 
nology (e.g.,  the  aerospace  industry),  the  use  of  information  technology 
tends  to  be  leading-edge  and  to  play  a heavy  role  in  enterprise  planning. 

• Where  the  technology  of  the  product  or  its  manufacturing  process  is 
simple,  the  use  of  information  technology  throughout  the  firm  tends  to 
be  less  sophisticated  or  extensive. 

2.  Organizational  Structure 

The  survey  responses  also  indicate  that  the  underlying  corporate  organ- 
izational philosophy  has  strong  influence  on  how  IS  responsibilities  are 
allocated.  This  is  particularly  true  in  the  area  of  systems  development 
and  operations. 
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In  some  industries,  organizational  patterns  are  fairly  consistent.  For 
example,  in  the  petroleum  industry  (process  manufacturing)  the  common 
form  of  organization  is  to  have  independent  operating  companies  report- 
ing to  an  increasingly  lean  corporate  holding  entity.  In  retailing,  the 
typical  pattern  is  to  organize  store  chains  into  individual  business  units. 

For  example,  at  Sun  Company,  Inc.,  operating  companies  function  as 
independent  entities  which  have  little  in  common  with  their  fellow 
corporate  subsidiaries,  and  have  relatively  few  linkages  to  corporate 
headquarters,  including  customers,  markets,  and  information  processing 
requirements.  Each  operating  company  has  a President/COO,  its  own  IS 
Director,  and  is  generally  self-sufficient  in  IS.  The  corporate  CIO  role  is 
in  corporate-level  strategy  and  standards,  as  well  as  matrixed  support  and 
review  of  the  IS  functions  in  each  operating  company. 

At  Carter  Hawley  Hale,  operating  divisions  are  both  geographically  and 
market-based,  and  have  a great  deal  in  common  with  their  fellow  corpo- 
rate subsidiaries,  as  well  as  strong  linkages  with  corporate  headquarters 
for  support  services  such  as  advertising,  marketing,  and  IS.  This  gives 
the  CIO  line  responsibility  for  centralized  systems  and  operations. 

Though  the  model  developed  in  the  preceding  section  provides  a good 
general  framework  for  predicting  how  IS  responsibilities  are  likely  to  be 
managed  as  a function  of  the  nature  of  the  product,  it  is  clear  that  indi- 
vidual variations  in  corporate  culture,  organizational  philosophy,  and 
general  use  of  technology  by  the  firm  can  play  a significant  role  in  the 
strength  and  organizational  form  of  an  individual  company’s  IS  activity. 
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Business  and  Technology  Trends 


Thus  far  the  report  has  focused  on  the  objectives,  role  and  responsibili- 
ties, and  factors  influencing  the  organization  of  the  IS  function  today. 
This  chapter  looks  at  the  underlying  business  and  technology  trends  that 
are  likely  to  shape  the  future  of  the  information  systems  function  over  the 
next  ten  years. 

Several  sources  of  information  have  been  used  in  the  preparation  of  this 
part  of  the  analysis. 

• Sections  A and  B of  the  survey  addressed  themselves  directly  to  busi- 
ness and  technology  trends.  On  each  point  the  interviewee  was  asked 
to  identify  the  most  significant  trends  in  general,  and  to  comment  on 
specific  trends  that  they  felt  would  have  high  impact  on  their  particular 
industry. 

• Data  from  INPUT’S  1988  annual  user  survey  of  over  250  IS  executives 
was  also  utilized  to  provide  a broader  statistical  base  for  assessing  key 
trends. 

• Information  from  INPUT’S  Vertical  Industry  Reports,  a component  of 
input’s  Market  Analysis  Planning  Service,  was  used  to  look  at  the 
driving  forces  of  individual  industry  sectors. 

Utilizing  this  collection  of  information,  INPUT  has  identified  the  key 
trends  in  business  and  technology  that  are  likely  to  affect  how  IS  func- 
tions and  is  organized  over  the  next  decade. 
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Business  Trends 


1.  Survey  Respondents’  Views 

Analysis  of  the  survey  data  indicates  that  the  four  key  trends  which  will 
affect  IS  are: 

• Globalization 

• Specialization 

• Integration 

• Pace  of  Change 

a.  Globalization 

This  trend  appears  to  impact  everyone.  Global  sourcing  is  increasingly 
important  for  everything,  including  financing,  service  activities,  products 
and  materials.  From  the  point  of  view  of  the  survey  respondents,  some 
subtle  changes  have  been  going  on  in  recent  years.  The  traffic  has  be- 
come bi-directional.  Many  of  the  firms  represented  in  the  survey  have 
been  dealing  with  the  competition  entering  the  U.S.  markets  for  years. 
More  recently,  however,  many  U.S.  companies  have  gone  on  the  offen- 
sive, developing  and  implementing  strategies  for  expanding  their  own 
markets  worldwide.  This  outbound  strategy  has  more  significant  impact 
on  the  role  of  IS  and  the  complexity  of  the  systems  issues  than  the 
previous  defensive  one. 

Not  one  survey  respondent  felt  that  this  inertia  toward  globalization 
would  diminish  over  the  next  ten  years.  Barring  anything  short  of  a 
major  war,  it  appears  that  this  trend  will  continue  to  have  a strong  influ- 
ence on  both  business  and  information  systems  strategies  for  the  foresee- 
able future. 

b.  Specialization 

Specialization  in  products  and  service  as  well  as  in  markets  also  seems  to 
be  a current  trend.  Businesses  are  becoming  less  monolithic,  seeking 
specific  market  niches  with  highly  specialized  products  and  services. 

The  most  frequent  result  is  that  many  firms  find  themselves  breaking  up 
into  a larger  number  of  smaller  pieces. 

A number  of  respondents  speculated  that  this  trend  might  not  represent  a 
long-term  phenomenon.  There  was  certainly  a wider  variety  of  opinion 
on  this  point  than  there  was  on  globalization.  INPUT  believes  that 
whether  the  trend  is  long-term  or  not,  it  will  have  significant  impact  on 
the  role  of  IS  over  the  next  five  years,  for  the  majority  of  firms. 
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c.  Integration 

Integration  of  business  activities  is  increasing  both  horizontally  and 
vertically.  This  is  occurring  on  both  an  inter  and  intracompany  basis.  A 
number  of  phenomena  point  in  this  direction.  Almost  all  respondents 
cited  interdivisional  contracts,  consortia,  and  strategic  alliances,  as  well 
as  increasing  use  of  temporary  and  permanent  inter  and  intracompany 
project  teams,  as  a fact  of  daily  existence.  Increased  use  of  EDI  (Elec- 
tronic Data  Interchange)  also  points  in  this  direction.  Finally,  at  least  five 
of  the  interviewees  cited  integration  as  the  key  driver  of  IS  over  the  next 
10  years.  The  reason?  To  quote  one  respondent,  “It  provides  the  greatest 
opportunity  for  the  creation  of  strategic  systems.” 

INPUT  believes  that  this  tendency  toward  integration  on  a variety  of 
levels  may  be  of  more  significance  to  the  IS  function  than  globalization 
and  specialization,  for  several  reasons.  It  will: 

• Require  that  architectural  standards  and  communications  systems  that 
can  deal  with  external  transactions  and  information  flows,  thus  forcing 
a balanced  view  between  external  and  internal  standards  requirements 

• P*rovide  a large  number  of  opportunities  for  innovation  in  the  use  of 
technology  for  competitive  advantage  (along  the  lines  of  SABRE  and 
American  Hospital  Supply) 

• Create  opportunities  for  the  application  of  technology  to  the  develop- 
ment of  unique  information-based  products 

d.  Pace  of  Change 

Everyone  agrees  that  the  pace  of  change  is  constantly  increasing.  Areas 
where  this  acceleration  of  pace  was  viewed  as  significant  from  an  IS 
viewpoint  include  technology,  deregulation,  products/markets,  and 
organizational  structures  and  relationships.  The  implications  for  IS  are 
significant.  One  respondent  commented  that  “taking  a leadership  posi- 
tion is  the  least  of  my  problems...  My  primary  concern  is  making  sure 
that  the  kinds  of  systems  I put  in  place  don’t  inhibit  the  constantly  chang- 
ing complexion  of  the  business.” 

The  survey  identified  the  four  trends  discussed  here  as  dominant  driving 
forces  on  the  shape  of  IS  in  the  future.  A fifth  trend,  discussed  by  at  least 
six  of  the  respondents,  is  worth  mentioning.  Although  it  was  expressed 
in  a variety  of  ways,  the  concept  centers  around  the  notion  that  the 
breadth  as  well  as  the  complexity  of  an  individual  company’s  output 
(products/services)  appears  to  be  becoming  even  more  complex. 

• Many  manufactured  products  now  have  increased  service  and  informa- 
tion components. 


UISM 


0 1989  by  INPUT.  Reproduction  Prohibited. 


49 


THE  FUTURE  OF  INFORMATION  SYSTEMS  MANAGEMENT 


INPUT 


• Many  services  are  becoming  differentiated,  based  on  information 
elements. 

Even  though  this  trend  was  not  mentioned  as  frequently  as  the  other  four, 
INPUT  believes  that  this  is  a reflection  of  the  “information  intensity” 
issue  discussed  in  the  preceding  chapter,  and  is  indicative  of  the  level  to 
which  information  and  the  supporting  technologies  are  becoming  in- 
creasingly embedded  in  the  heart  of  most  businesses. 

2.  E^PUT’s  Annual  Survey  Data 

As  mentioned  in  the  beginning  of  the  chapter,  INPUT’S  annual  user 
survey  also  addressed  business  driving  forces  and  technology  trends. 
However,  the  results  are  not  directly  comparable  to  the  responses  from 
this  survey  for  two  reasons: 

• The  questions  on  business  driving  forces  were  constructed  differently. 
This  survey  was  more  open-ended  than  INPUT’S  annual  user  survey. 

• The  population  of  250  companies  utilized  in  INPUT’S  annual  survey 
represents  a broader  cut  in  both  size  of  firm  and  level  of  IS  develop- 
ment than  the  population  surveyed  for  this  study. 

Nevertheless,  the  results  strongly  support  this  survey’s  findings.  Exhibit 
V-1  shows  in  ranked  order  the  driving  forces  that  INPUT’S  annual  user 
survey  respondents  felt  would  have  the  most  significant  impact  on  IS 
over  the  next  five  years. 


EXHIBIT  V-1 


Information  Systems  Driving  Forces 
INPUT'S  Annual  User  Survey 

1.  Bottom  line  return 

2.  Rapid  response  and  deployment  (Pace) 

3.  Expanding  wealth  of  technology 

4.  International  competition  (Globalization) 

5.  Unstable  organizational  environments  (Pace) 

6.  Integration 
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Pace  of  change,  globalization  and  integration  appear  directly  in  the 
survey  findings.  Specialization  was  the  only  business  issue  which  didn’t 
appear. 

3.  The  Impact  of  Business  Trends  on  IS 

Some  of  the  implications  of  these  major  business  trends  are  quite  clear. 
The  key  issue  for  the  CIO  in  the  1990s  will  be  how  to  maximize  the 
organization’s  flexibility  and  responsiveness  to  a constantly  changing 
environment  characterized  by: 

• A growing  need  for  strategic  linkages  with  business  partners 

• Constantly  changing  organizational  structures  and  more  likely  than  not 
an  ongoing  stream  of  mergers  and  divestitures 

• The  creation  and  modification  of  a rapidly  changing  stream  of  products/ 
services 

While  the  statement  made  above  is  generally  true,  the  impacts  of  the  four 
major  business  forces  on  the  three  classes  of  firms  discussed  earlier  will 
vary  to  some  degree.  The  following  summarizes  some  of  the  views  of 
respondents  on  their  particular  industries. 

a.  Information-oriented 

Information-oriented  firms  will  be  most  strongly  affected  by  globaliza- 
tion and  pace  of  change.  Most  respondents  in  the  financial  services 
industry  anticipate  that  the  market  structure  and  field  of  competitors  will 
be  constantly  changing  on  a global  scale. 

• New  products  and  services  with  higher  information  content  will  be 
constantly  introduced. 

• Deregulation  and  bank/thrift  failures  will  continue  to  spur  mergers, 
acquisitions,  and  restructurings  at  an  accelerated  pace. 

• Telecommunications  will  become  increasingly  critical  for  delivering 
information,  stimulated  by  both  deregulation  and  globalization. 

b.  Service-oriented 

Service-oriented  firms  are  likely  to  be  more  equally  affected  by  all  four 
factors.  There  will  be  more  opportunities  for  developing  specialization  in 
a single  existing  service  function,  as  well  as  integrating  that  function  into 
other  firms’  business  operations. 
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c.  Product-oriented 

Product-oriented  firms  will  be  strongly  effected  by  all  business  trends. 

• Globalization  affects  sources  and  markets  more  strongly  than  for 
information  and  service-oriented  companies. 

• Specialization  and  integration  will  become  increasingly  important,  in 
part  enabled  by  manufacturing  technology. 

• The  pace  of  change  will  be  very  rapid,  stimulated  by  changes  in  the 
availability  of  new  information  and  service  support  capabilities  in  the 
marketplace. 

• There  will  be  increasing  levels  of  technology  applied  to  the  manufac- 
turing process,  as  well  as  embedded  in  the  product  itself. 

Exhibit  V-2  summarizes  how  the  respondents  in  the  study  perceive  that 
the  three  classes  of  industry  will  be  impacted  by  the  four  major  business 
trends.  The  darker  the  shading,  the  higher  the  degree  of  impact  of  the 
business  trend  on  the  information  systems  functions  of  that  industry 
class. 


EXHIBIT  V-2 


Impact  of  Business  Trends  on  IS  as 
a Function  of  Product  Orientation 
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Technology  Trends 


EXHIBIT  V-3 


1.  General  Conclusions 

The  study  identified  a variety  of  new  technologies  as  having  potential 
application  in  nearly  all  industries.  However,  over  90%  of  the  participat- 
ing CIOs  indicated  that  technology  trends  per  se  are  not  a dominant 
driving  force  in  their  companies.  The  general  view,  summarized  in 
Exhibit  V-3,  was  that: 


General  Conclusions — ^Technology  Trends 

• Enabling,  not  a driving  force 

• Evolutionary,  not  revolutionary 

• Seldom  a stumbling  block 

• More  predictable  than  a business  situation 


• Technology  developments  proceed  independently,  and  generally  ahead 
of  business  needs.  Put  another  way,  there  is  already  more  technology 
out  there  than  we’ve  been  able  to  utilize  effectively  to  date. 

• There  is  really  very  little  “demand  pull”  by  business  as  a stimulus  for 
specific  technology  development. 

• There  are  only  a few  situations  in  which  technology  constraints  are  a 
stumbling  block  to  achieving  corporate  objectives. 

• Most  technology  developments  are  truly  evolutionary  and  not  revolu- 
tionary. Functions  become  cheaper  and  faster  to  perform,  and  entirely 
new  capabilities  are  few  and  far  between. 

• Technology  is  more  predictable  than  most  of  the  other  parameters  that 
must  be  juggled  in  the  equation  of  successful  applications. 

While  these  views  may  appear  to  downplay  technology’s  importance  as  a 
key  driver,  decisions  on  how  and  when  new  technology  is  applied  appear 
to  be  critical  to  most  of  the  CIOs  sampled  in  the  survey.  Most  perceived 
that  the  process  of  justifying  new  technology  has  changed  in  the  past 
several  years.  While  in  the  past  new  technology  could  only  be  justified  if 
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a sound  investment,  today  most  CIOs  feel  that  its  application  can  and 
will  be  justified  on  the  basis  of  providing  unique  business  opportunities, 
or  keeping  up  with  the  competition.  Here  is  a three-tiered  view  of  the 
need  structure: 

• Comparative  Advantage — The  new  technology  or  system  is  justified 
by  having  some  demonstrable  business  advantage  (in  addition  to 
simple  cost  reduction)  that  competitors  don’t  have. 

• Comparative  Parity — The  new  technology  or  system  will  provide  a 
capability  that  competitors  in  the  industry  already  have,  which  will 
maintain  equity. 

• Comparative  Necessity — If  the  new  technology  is  not  employed,  there 
is  a clearly  understood  disadvantage  which  could  threaten  a company’s 
market  position  or  survival. 

Airline  reservation  systems  are  a good  example.  After  American  Air- 
lines clearly  gained  comparative  advantage  with  their  system,  it  would  be 
hard  to  argue  that  any  of  the  followers  had  much  choice  but  to  invest  in 
comparable  technologies  to  achieve  parity,  or  for  that  matter,  simply  to 
survive.  A number  of  the  CIOs  who  participated  in  the  survey  com- 
mented that  as  the  copy  cats  fall  in  line  there  is  frequently  an  opportunity 
to  leap-frog  the  original  innovator  through  the  application  of  a superior 
technology.  But  the  advantage  is  almost  always  short-lived.  One  CIO 
commented,  “...  if  I’m  doing  my  incremental  thing  over  an  already 
successful  system,  the  best  I can  hope  for  is  a six  to  nine  month  advan- 
tage.” 

The  second- biggest  issue  surrounding  technology  also  involves  timing.  It 
has  to  do  with  which  underlying  architectures  to  select,  and  when  to 
commit  to  them.  Many  of  the  CIOs  interviewed  felt  that  in  order  to 
maintain  the  flexibility  to  adapt  to  new  business  decisions,  they  must  set 
underlying  architectural  standards  which  would  guarantee  future  migra- 
tion paths.  With  the  variety  of  technologies  available  and  the  constant 
pressure  to  be  flexible,  making  the  right  choices  in  this  arena  is  certainly 
critical. 

INPUT  believes  that  technology  is  a significant  driving  force — not 
because  technology  itself  is  usually  a prime  motivator,  but  because  the 
decisions,  cost-justified  (productivity)  or  strategy-motivated,  surrounding 
technology  are  becoming  key  to  successful  business  strategy.  The  com- 
ments of  the  interviewees  clearly  support  this  notion. 

2.  Views  on  Specific  Technology  Trends 

Section  B of  the  questionnaire  provided  an  opportunity  for  the  interview- 
ees to  express  their  views  on  current  technology  trends  as  well  as  some 
emerging  technologies  which  are  likely  to  have  significant  impact  over 
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the  next  decade.  To  stimulate  discussion,  INPUT  provided  a representa- 
tive list  of  each  and  asked  the  CIOs  to  discuss  whether,  or  how  they  were 
using  these  technologies  today,  and  what  they  felt  the  future  impacts  of 
these  technologies  might  be.  The  remainder  of  this  section  analyzes  their 
comments.  In  some  instances,  additional  information  has  been  used  from 
input’s  Annual  User  Survey  of  250  IS  executives,  to  provide  a contrast- 
ing view  or  to  support  this  survey’s  results  with  a larger  sample. 

a.  Integrated  Enterprise-Wide  Data  Bases 

Without  exception,  the  CIOs  surveyed  see  a growing  and  continuing 
trend  toward  the  integration  of  data  bases.  However  the  scope  of  these 
data  bases  tend  to  be  along  business  lines  rather  than  enterprise-wide.  At 
least  60%  of  the  sample  indicated  that  they  were  looking  to  relational 
data  base  technology  as  the  primary  facilitator  in  accomplishing  the 
further  integration  of  data,  and  virtually  100%  of  this  leading-edge  group 
have  been  using  some  sort  of  relational  technology  in  production  for 
some  period  of  time.  INPUT’S  Annual  User  Survey  addressed  the  same 
question  to  over  250  IS  executives,  but  also  qualified  the  question  on  the 
basis  of  whether  the  technology  was  being  utilized  on  a production  basis 
by  the  IS  shop  or  by  end  users.  The  results  are  summarized  in  Exhibit 
V-4. 


EXHIBIT  V-4 


Relational  DBMS  Application 
Who's  Using  It? 
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While  the  full  sample  of  250  companies  from  INPUT s Annual  User 
Survey  does  not  reflect  the  100%  utilization  indicated  in  the  leading-edge 
sample  surveyed  in  this  study,  it  does  give  a strong  indication  that  rela- 
tional data  base  technology  will  be  vital  in  the  coming  decade. 

Data  from  both  surveys  indicates  that  IS  executives  see  the  application  of 
relational  technology  as  limited  only  by  the  technology’s  ability  to  deal 
with  high-volume  transaction  applications.  They  expect  that  limitation  to 
decrease  as  newer  versions  of  existing  relational  packages  come  onto  the 
market  within  the  next  2 to  3 years. 

b.  On-Line  Transaction  Processing  (OLTP) 

The  vast  majority  of  survey  respondents  felt  that  by  the  end  of  the  first 
half  of  the  next  decade  virtually  all  transactions  would  be  handled  on- 
line. Clearly,  this  is  is  the  case  in  the  information-oriented  industries, 
and  increasingly  in  the  service  and  product-oriented  companies.  “There 
will  always  be  some  kind  of  batch  processing”,  commented  one  execu- 
tive, “but  it’s  becoming  like  that  old  083  sorter  in  the  basement  of  the 
data  center...  increasingly  difficult  to  find.” 

INPUT  believes  that  as  we  move  into  the  next  decade,  there  will  be  a 
need  to  redefine  on-line  processing.  Clearly,  everything  in  the  data 
capture  and  inquiry  area  is  moving  toward  on-line  processing,  regardless 
of  industry.  But  the  advent  of  cooperative  processing  and  the  partial-or 
stage-wise  processing  of  complete  transactions  will  cause  some  rethink- 
ing in  this  area.  Regardless  of  the  formal  definition,  from  the  point  of 
view  of  the  end  user,  almost  everything  from  the  creation  and  distribu- 
tion of  documents  to  servicing  inquiries  will  clearly  appear  to  be  on-line 
in  the  not  very  distant  future. 

c.  CASE  Technologies 

Views  were  strong  on  the  subject  of  CASE  technologies.  Every  com- 
pany in  the  sample  has  invested  to  some  degree  in  the  examination  or 
utilization  of  a variety  of  application  development  tools  that  could  be  put 
under  the  heading  of  CASE  (Computer  Automated  Systems  Engineer- 
ing). Although  there  is  a strong  belief  that  this  technology  will  have  a 
significant  impact  in  the  next  decade,  there  was  almost  universal  agree- 
ment that  the  results  to  date  are  disappointing.  The  primary  reasons  are: 

• The  majority  of  tools  are  only  applicable  to  new  systems,  while  60- 
75%  of  the  work  at  hand  in  most  shops  is  clearly  maintenance.  To 
quote  one  executive,  “You  can’t  make  great  speed  forward  while 
dragging  the  anchor  aft.” 
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• There  are  few,  if  any,  fully  integrated  systems  that  are  effective.  Most 
focus  on  only  a small  part  of  the  total  system  life  cycle,  and  frequently 
are  the  least  costly  part  in  comparison  to  total  systems  development 
costs. 

• The  real  interest  is  in  achieving  speed  and  accuracy  on  the  front  end, 
and  practical  systems  that  deal  with  that  aspect  of  the  life  cycle  are  just 
now  coming  into  the  market. 

Despite  this  general  level  of  disappointment  in  CASE  tools,  optimism 
remains  high.  Many  of  the  executives  interviewed  could  be  considered 
pioneers  in  the  promotion  of  CASE  concepts;  and  even  though  recovering 
from  some  “arrows  in  the  back,”  believe  that  effective  CASE  methodolo- 
gies and  tools  will  have  the  single  biggest  impact  on  systems  in  the  next 
decade. 

d.  Expert  Systems 

Within  the  sample,  the  primary  applications  of  expert  systems  today 
occur  in  the  banking/finance  and  manufacturing  segments.  However, 
data  from  INPUT’S  Annual  User  Survey  indicates  that  there  are  also 
production  applications  in  transportation,  utilities  and  other  industries  as 
well.  Most  interviewees  see  the  next  decade  as  a time  when  much  more 
extensive  use  of  this  kind  of  technology  will  occur  in  all  industry  sectors. 

However,  it  is  interesting  to  note  that  very  few  respondents  see  commer- 
cial application  of  expert  systerns  as  an  earth-shattering  event.  Most 
perceive  that  utilization  of  the  technology  will  be  highly  specialized,  and 
typically  will  involve  embedding  decision-assisting  technology  within  the 
context  of  otherwise  structured  applications. 

e.  Platform  Independence/Systems  Connectivity 

The  vast  majority  of  respondents  see  this  trend  as  significant  in  the  next 
decade,  although  they  are  clearly  divided  on  how  fast  platform  independ- 
ence and  high-level  connectivity  will  develop.  At  least  50%  were  skepti- 
cal that  real  progress  will  be  made  in  this  area  until  the  mid-nineties.  A 
number  of  reasons  were  given  for  why  this  trend  is  important,  including: 

• Minimizing  the  need  for  in-house  investments  in  technology  integration 

• Reducing  the  risk  and  the  “back-out”  cost  of  bad  architecuiral  decisions 

• Creating  opportunities  for  the  rapid  introduction  of  new  technology 

• Facilitating  the  rapid  development  of  intercompany  and  industrywide 
strategic  systems 


UISM 


e 1989  by  INPUT.  Reproduction  Prohibited. 


57 


THE  FUTURE  OF  INFORMATION  SYSTEMS  MANAGEMENT 


INPUT 


• Reducing  the  time  required  to  migrate  to  new,  more  cost-effective 
hardware  environments 

In  general,  it  was  impossible  to  separate  the  discussion  of  these  trends 
from  a discussion  of  general  developments  in  hardware  and  software. 
Almost  all  the  survey  respondents  were  enthusiastic  about  developments 
in  hardware  over  the  next  decade.  Dramatic  improvements  in  on-line 
storage  capabilities  and  telecommunications  headed  the  list  of  technolo- 
gies that  they  felt  would  have  the  biggest  impacts.  Other  technologies 
which  were  frequently  mentioned  included  parallel  processing  and  super 
workstations. 

Although  the  survey  respondents  were  not  asked  to  rank  a specific  list  of 
technology  trends  on  the  basis  of  their  impact  on  the  next  decade,  INPUT 
did  attempt  to  develop  such  a list  through  examination  of  the  individual 
■ responses.  INPUT’S  ranking  is  contained  in  Exhibit  V-5. 


EXHIBIT  V-5 


Ranking  of  Key  Technology  Trends 

1 . Integrated  data  bases  (relational) 

2.  Platform  independence/systems  connectivity 

3.  CASE  technologies 

4.  Expert  systems 

5.  On-line  transaction  processing  capabilities 


3.  Views  on  New  Technologies 

Respondents  were  also  asked  to  comment  on  technologies  that  might 
have  a revolutionary  impact  on  information  systems  over  the  next  dec- 
ade. As  in  the  case  of  technology  trends,  interviewees  were  prompted 
with  a list  of  potential  technologies  such  as  voice  recognition,  natural 
language  processing,  self-teaching  expert  systems  and  image  processing. 

As  in  the  case  of  technology  trends,  respondents  were  not  asked  to  rank 
technologies  in  terms  of  impact  or  importance.  However,  of  the  four 
mentioned  above,  it  was  easy  to  develop  a ranking  from  the  responses  of 
the  interviewees.  Exhibit  V-6  gives  INPUT’S  ranking. 
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EXHIBIT  V-6 


Ranking  of  Impact 
of  New  Technologies 

1.  Image  processing 

2.  Voice  recognition 

3.  Natural  language  processing 

4.  Self-teaching  expert  systems 


Some  comments  on  this  ranking  are  in  order. 

• There  is  a big  distance  between  the  first  two  and  the  last  two.  Most 
respondents  felt  that  image  processing  and  voice  recognition  will  offer 
greater  opportunities  in  the  immediate  future  than  either  natural  lan- 
guage processing  or  self-teaching  expert  systems.  • 

This  response  is  not  surprising.  Image  and  voice  recognition  (assuming 
the  appropriate  price/performance  developments  in  storage  capability) 
provide  immediate  opportunities  for  significant  changes  in  how  massive 
quantities  of  information  can  be  stored,  manipulated  and  communicated. 
In  particular,  information  which  otherwise  requires  heavy  investments  in 
coding  and  data  entry  could  be  managed  on  a direct-entry  basis.  Accord- 
ing to  at  least  eight  respondents,  the  opportunities  for  systems  which 
would  revolutionize  customer  and  internal  communications  interfaces 
will  be  truly  significant. 

• Natural  language  processing  and  self-teaching  expert  systems  were 
thought  of  as  technologies  with  significant  potential,  but  not  likely  to 
yield  the  kind  of  dramatic  opportunities  that  image  and  voice  capabili- 
ties will  create. 

4.  Conclusions — Technology  Impacts 

Most  leading-edge  IS  executives  see  business  trends  as  having  more 
significant  impact  than  technology  over  the  next  several  years.  However, 
they  all  acknowledge  that  fundamental  technology  developments  are  an 
ongoing  underlying  force  impacting  the  opportunities  for  the  develop- 
ment of  strategic  systems,  as  well  as  controlling  the  timing  of  key  deci- 
sions involving  architecture  and  standards. 
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Based  on  INPUT’S  analysis  of  the  responses  to  the  survey,  the  highest- 
impact  technologies  will  most  likely  be  those  involving  the  management 
of  data  and  those  which  move  toward  platform  independence.  Continued 
developments  in  voice  and  image  management  and  processing  will  likely 
provide  the  greatest  opportunities  for  rethinking  entire  applications  suites 
in  many  industries.  Continued  developments  in  workstation  price  per- 
formance and  graphical  interfaces  will  also  create  significant  opportuni- 
ties to  extend  corporate  applications  directly  into  consumer  and  other 
markets. 

By  the  middle  of  the  decade,  INPUT  believes  that  CASE  technologies 
will  finally  begin  to  impact  the  development  process  so  that  the  capabil- 
ity of  the  IS  function  to  respond  in  a timely  manner  to  business  opportu- 
nities will  be  significantly  improved. 
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Future  of  the  Information  Systems 
Function 


The  importance  of  information  technology  will  increase  across  all  indus- 
try sectors,  and  in  virtually  all  aspects  of  business  in  the  1990s.  This 
increasing  integration  of  information  technology  into  the  business  infra- 
structure of  corporations  will  elevate  the  need  for  information  systems’ 
functional  expertise  at  both  the  senior  management  and  operating  unit 
levels.  Consequently,  it’s  safe  to  say  that  the  CIO’s  role  won’t  vanish 
over  the  next  decade.  The  objectives  and  problems  of  the  position  will  be 
similar  to  those  of  today,  and  comparable  to  those  that  other  senior 
executives  face. 

• The  job  will  become  increasingly  people-oriented,  and  human  nature 
doesn’t  change.  Salesmanship,  education,  compromise  and  leadership 
will  be  critical  skills. 

• The  pace  of  change  will  continue  to  increase,  making  it  both  harder  and 
more  critical  to  plan  and  manage  functional  specialities,  in  this  case, 
information  technology. 

Nevertheless,  the  trends  discussed  earlier  in  this  report  and  summarized 
in  the  following  section  are  likely  to  impact  the  organization,  responsi- 
bilities, and  areas  of  emphasis  for  the  IS  function  over  the  next  ten  years. 
The  remainder  of  this  chapter  summarizes  these  trends  and  gives 
input’s  views  on  how  organizational  structures,  network  and  develop- 
ment environments,  and  user  responsibilities  are  likely  to  evolve  in  the 
next  decade. 


UISM 


0 1989  by  INPUT.  Reproduction  Prohibited. 


61 


THE  FUTURE  OF  INFORMATION  SYSTEMS  MANAGEMENT 


INPUT 


A 

Summary  of  Key  Pulling  together  what  has  been  learned  through  this  study  with  the  infor- 

Trends  mation  gathered  in  INPUT’S  Annual  User  Survey,  INPUT  believes  that 

there  are  several  overall  trends,  summarized  in  Exhibit  VI- 1 , which  will 
shape  the  IS  function  in  the  next  decade. 


EXHIBIT  VI-1 


Key  Future  Trends — Impacts  on  IS 


Trend 

Impact  on  IS 

Business  integration  within  companies 

Centralization  of  infrastructure 
planning 

Business  integration  between  companies 

Decentralization  of  technology 

Increasing  use  of  communications 

Network  view  of  the  corporation 

Emphasis  on  business  planning 

Decreased  involvement  in 
operations 

• Business  Integration  Within  Companies — The  trend  toward  a higher 
level  of  integration  of  staff  and  line  functions  within  individual  busi- 
nesses will  place  increasing  demands  on  information  systems  for 
higher  volumes  and  greater  varieties  of  information.  Furthermore,  the 
increased  pace  of  business  will  demand  that  this  information  be  pro- 
vided, for  all  practical  purposes,  on  a real-time  basis. 

• Business  Integration  Between  Companies — The  trend  toward  con- 
ducting routine  business  transactions  between  companies  on  an  elec- 
tronic basis  is  only  in  its  infancy.  INPUT  believes  that  as  the  trend 
grows,  the  incorporation  of  additional  information  from  third-party 
repositories,  such  as  industry-oriented  data  bases  or  financial  institu- 
tions, will  also  become  routine. 
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These  trends  toward  integration  will  be  coupled  with  the  rapid  pace  of 
technological  changes  and  will  elevate  the  importance  of  technology 
planning  and  architectural  strategy  during  the  next  decade. 

• Decentralization  of  Technology — Decreased  cost  (reduced  economies 
of  scale)  and  increases  in  the  user  friendliness  of  technology  will 
continue  the  existing  trend  toward  decentralizing  information  technol- 
ogy resources  and  aspects  of  both  the  development  and  operations 
functions  to  business  units.  This  decentralization  is  consistent  with  the 
objectives  of  most  CIOs  participating  in  the  study,  who  perceive  that 
increased  user  involvement  is  critical  to  conceptualization  and  implem- 
entation of  strategic  systems. 

This  trend,  along  with  the  two  discussed  above,  will  also  have  the  effect 
of  increasing  the  central  focus  on  technology  planning,  since  successful 
decentralization  of  development  cannot  occur  successfully  outside  the 
context  of  a well-defined  corporate  architectural  plan. 

• Increasing  Use  of  Communications — The  trend  toward  increasing  use 
of  communications  (both  internally  and  externally)  implies  that  corpo- 
rations and  CIOs  will  have  to  adopt  a network  view  of  the  corporation. 
With  limited  exceptions,  emphasis  will  shift  from  economies  of  scale  in 
centralized  data  processing  to  economies  of  scale  and  requirements  for 
control  of  large  networks. 

• Emphasis  on  Business  Planning — Emphasis  on  business  planning  will 
increase,  with  the  CIO  providing  strong  support  to  increasingly  inde- 
pendent business  units.  And,  while  technology  strategy  will  be  set  at 
the  corporate  level,  the  CIO  will  provide  guidance  and  support  to  help 
business  units  establish  their  own  technological  directions  within  the 
architectural  framework  established  by  the  CIO. 

INPUT  believes  that  these  represent  the  primary  trends  and  resulting 
impacts  on  information  systems  functions  in  general.  However,  as 
discussed  in  Chapter  IV,  the  degree  of  impact  will  be  tempered  by  the 
information  intensity  and  nature  of  the  product.  The  key  areas  which  will 
vary  as  a function  of  the  nature  of  the  information  intensity  (information, 
service  or  product  focus  of  the  business)  are  in  development,  and  to  a 
somewhat  lesser  degree  in  the  area  of  operations. 

• Businesses  dependent  upon  applications  with  high  transaction  volume 
rates  that  require  access  to  huge  data  bases  are  not  likely  to  see  much 
decentralization  of  either  the  development  or  operations  responsibility. 
Neither  the  technology  nor  control  procedures  are  likely  to  exist  that 
would  permit  effective  decentralization  in  these  cases.  On  the  other 
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hand,  many  other  types  of  applications  in  the  same  firms  that  have  been 
traditionally  managed  centrdly,  but  don’t  have  the  same  processing 
characteristics,  will  begin  to  migrate  to  operating  units  within  the 
context  of  corporate  IS  standards. 

• Businesses  with  very  diverse  and  generally  unrelated  business  units 
will  see  a mixture  of  centralization  and  decentralization  of  operations 
and  development,  dependent  upon  the  information  intensity  of  the  indi- 
vidual business  units. 

To  summarize,  all  the  key  trends  point  to  information  technology  becom- 
ing an  embedded  part  of  the  business  structure.  The  more  embedded  it 
becomes,  the  more  the  responsibilities  for  its  management  will  tend  to 
follow  the  organizational  patterns  proven  effective  for  the  nature  of  the 
business  in  question. 


Despite  the  fact  that  management  responsibility  for  specific  aspects  of 
the  information  systems  of  a business  will  vary  by  industry,  INPUT 
believes  the  general  trend  in  the  next  decade  will  be  to  move  toward  a 
split  in  responsibilities  between  central  IS  and  business  units  analogous 
to  the  division  of  responsibilities  between  the  split  between  the  federal 
and  state  governments  of  the  United  States.  Exhibit  VI-2  shows  how  a 
split  of  these  responsibilities  might  be  constructed;  where  corporate  IS 
could  be  viewed  as  playing  the  federal  role,  and  unit  IS,  the  role  of  the 
state  government. 


Federated  IS  Organization 


Corporate  IS 

Unit  IS 

Competiton 

Partnerships 

Standards 

Corporate  systems 

Corporate  policies 

Customers 

Business  support 

Operating  systems 

Policy 
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1.  Corporate  IS  Role  (Federal) 

INPUT  believes  that  the  corporate  role  will  become  more  outward- 
looking  over  the  next  five  to  ten  years.  Much  like  the  federal  govern- 
ment, corporate  IS  focus  will  look  to  a broader  community  in  terms  of 
understanding  the  competition  and  the  key  information  technology 
strategies  that  will  be  required  to  meet  the  organization’s  objectives.  Just 
as  the  federal  government  holds  primary  responsibility  for  international 
relations,  the  top  IS  executive  will  need  to  have  an  increasing  understand- 
ing of  the  competition  in  his  company’s  community  of  business  interest. 

Similarly,  the  corporate  IS  function  will  need  to  have  primary  responsi- 
bility for  determining  who  the  firm’s  strategic  partners  should  be  in  order 
to  achieve  the  goals  of  the  information  systems  function.  Whether 
selecting  key  vendors  to  supply  applications  systems  or  critical  architec- 
tural technologies,  alliances  will  be  required.  Doing  it  all  from  scratch 
will  not  be  an  acceptable  strategy  in  the  1990s. 

Corporate  IS  will  assume  a powerful  role  in  policy  and  standards  from 
both  a procedural  and  technological  viewpoint.  One  can  hardly  imagine 
the  U.S.  functioning  without  centralized  control  of  standards  for  hundreds 
of  things,  ranging  from  the  monetary  system  to  the  gauges  of  railroad 
tracks.  The  situation  will  be  increasingly  similar  in  IS.  The  more  decen- 
tralized the  actual  execution  of  tactical  IS  responsibilities  become,  the 
greater  the  requirement  that  the  entire  function  be  carried  out  within  the 
context  of  flexible,  but  meaningful  standards. 

Finally,  in  most  businesses  there  will  be  applications  and  services  which 
are  most  cost-effectively  provided  for  all  business  units  on  a centralized 
basis.  Military  protection  and  management  of  the  monetary  system  are 
two  such  services  that  come  to  mind  in  the  federal  government  context, 
but  it’s  easy  to  imagine  analogous  situations  where  it  clearly  makes  sense 
to  have  corporate  IS  perform  a function  for  the  entire  corporation.  Be- 
sides the  development  and  management  of  multidivisional  systems,  the 
most  important  of  these  is  likely  to  become  the  management  of  the 
corporate  network  and  the  evolution  of  the  infrastructure  to  support 
operating  unit  demands  for  new  applications  and  systems. 

2.  Business  Unit  Information  Systems’  Role  (State) 

INPUT  believes  that  the  IS  responsibilities  of  business  units,  many  of 
which  will  have  their  own  information  systems  organizations,  will  be- 
come more  analogous  to  those  that  state  governments  play.  State  govern- 
ments are  increasingly  involved  in  the  direct  administration  of  programs 
and  systems  that  impact  their  customers,  the  citizens.  INPUT  believes 
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that  systems  controlled  by  the  operating  units  in  the  nineties  will  be  the 
ones  having  the  direct  interfaces  with  the  customers  of  most  major  cor- 
porations. By  and  large,  they  will  operate  these  systems  on  networks 
controlled  by  corporate  IS. 

Just  as  state  government  is  responsible  for  administering  a large  amount 
of  federal  policy,  business  unit  IS  will  undoubtedly  be  responsible  for 
administering  corporate  policy  in  information  systems.  Likewise,  they 
will  be  responsible  for  creating  and  administering  policy  within  the 
context  of  the  corporate  framework. 

While  the  analogy  is  far  from  perfect,  it  presents  another  way  to  look  at 
the  centralization/decentralization  issues  involved  in  the  management 
and  organization  of  information  systems  in  the  1990s. 

Network 

Environments  in  the 
1990s 

Based  on  the  work  conducted  in  this  survey,  as  well  as  the  information 
gathered  in  INPUT'S  Annual  User  Survey,  INPUT  believes  that  a funda- 
mental transformation  in  the  importance  of  networks  is  already  under- 
way, and  will  continue  into  the  1990s.  As  was  pointed  out  earlier,  most 
of  the  CIOs  interviewed  feel  that  one  of  the  primary  developmental  and 
operating  responsibilities  that  will  remain  at  the  corporate  level  will  be 
the  architectural  planning,  implementation  and  management  of  the  cor- 
porate information  network.  Although  definitions  of  the  network  were 
hardly  consistent  among  those  interviewed,  some  underlying  themes 
were: 

• The  trend  away  from  application  “captive”  or  single-function  networks. 
This  is  well  underway,  and  will  accelerate  in  the  early  1990s.  As  dumb 
terminals  have  yielded  to  PCs  and  higher-powered  workstations,  they 
have  increasingly  been  utilized  to  perform  more  than  one  function. 

The  resulting  demands  for  the  network  to  provide  more  general  pur- 
pose communications  paths  has  resulted  in  the  re-engineering  of 
application-specific  networks  into  more  general  purpose  conduits  to 
serve  multiple  applications  through  a general  purpose  workstation. 

• At  the  same  time,  the  sources  of  information  required  to  perform 
processing  for  this  variety  of  applications  has  expanded  rapidly.  Pro- 
viding the  pathways  that  will  allow  for  the  efficient  communication  of 
information  between  the  workstation  and  host  environments,  distrib- 
uted processors,  and  the  workstation  on  the  next  desk  has  elevated  the 
complexity  of  network  design,  and  for  all  practical  purposes  destroyed 
the  notion  of  the  purely  hierarchical  network.  As  a result,  more  and 
more  intelligence  as  well  as  processing  capability  will  continue  to  be 
built  into  networks.  The  opening  of  network  gateways  to  institutions 
outside  the  corporation  will  only  add  to  the  complexity. 
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Environments  in  the 
1990s 


• Finally,  the  addition  of  new  forms  of  digitized  information,  namely 
image  and  voice,  will  increase  the  complexity  and  importance  of 
networks  in  the  1990s. 

Perhaps  the  best  way  to  picture  where  the  1990s  will  take  networks  is  to 
reverse  the  topological  view  of  the  last  decade  which  paints  a picture  of 
the  workstation  as  a slave  to  the  network,  to  one  where  the  workstation 
becomes  a window  to  multiple  information  sources.  Exhibit  VI-3  depicts 
that  view. 


Just  as  the  development  of  the  network  infrastructure  will  become  a key 
thrust  of  the  1990s,  so  will  adoption  of  new  techniques  for  the  creation  of 
applications  and  the  management  of  existing  applications  portfolios.  The 
next  decade  will  probably  see  the  first  widespread  development  of  truly 
distributed  systems;  i.e.,  applications  where  the  data  involved  in  process- 
ing transactions  and/or  the  actual  processing  will  occur  across  a network, 
rather  than  in  single-processor  environments.  Interpreting  loosely, 
cooperative  processing  is  IBM’s  description  of  this  type  of  environment. 
But  the  logical  extension  of  the  concept  beyond  IBM’s  proprietary 
definition  is  probably  best  embodied  in  the  kinds  of  capabilities  that 
products  like  ORACLE  have  brought  to  the  market.  The  survey  results 
indicate  that  there  will  be  two  keys  to  the  effective  development  and 
deployment  of  these  types  of  systems. 
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• Applications  will  need  to  be  built  so  that  the  data  is  independent  from 
the  application  it  serves.  Many  of  the  methodologies  and  software 
products  required  to  achieve  this  objective  are  already  here,  but  putting 
them  together  to  generate  applications  which  provide  the  security  and 
integrity  levels  demanded  by  most  of  today’s  production  environments 
will  be  a challenge  for  the  next  decade. 

• Standards  and  development  tools  will  need  to  be  put  into  place  to 
ensure  that  platform  independence  of  applications  code  can  be 
achieved.  It’s  possible  to  achieve  this  goal  to  a limited  degree  today; 
but  many  pieces  are  missing  from  the  puzzle,  and  standards  are  slow  to 
evolve. 

In  the  broad  context,  how  quickly  these  and  the  other  development 
objectives  of  the  1990s  can  be  achieved  will  be  dependent  upon  the 
continued  evolution  of  CASE.  The  survey  indicates  that  most  of  the 
CIOs  who  have  invested  in  CASE  have  been  disappointed  in  the  results. 
However,  almost  all  felt  that  the  comer  was  about  to  be  turned.  If  the 
objectives  for  the  1990s  involve  truly  distributed  systems,  and  the  capa- 
bility to  rapidly  modify  and  deploy  more  traditional  applications,  CASE 
methodologies  will  become  a necessity,  not  only  to  handle  the  growing 
technical  sophistication  of  new  applications,  but  also  to  deal  with  the 
sheer  organizational  complexity  of  the  next  decade’s  development  envi- 
ronment. 

In  the  next  decade,  to  some  degree,  systems  development  will  be  per- 
formed by  corporate  IS,  unit  IS  functions,  and  users.  Furthermore,  any 
one  of  those  organizations  will  become  increasingly  likely  to  go  to 
outside  vendors  for  solutions  to  information  technology-based  problems. 
This  will  result  in  a complex  systems  development  environment,  as 
depicted  in  Exhibit  VI-4. 

As  will  be  the  case  with  network  architecture,  the  corporate  information 
systems  function  will  take  a strong  position  on  all  aspects  of  develop- 
ment methodology  utilized  in  a distributed  development  environment. 
Particular  emphasis  will  need  to  be  placed  on  those  aspects  that  deal  with 
data  architecture,  definition  and  management.  Putting  the  appropriate 
development  environment  in  place  will  be  a critical  success  factor  for  IS 
executives  over  the  next  five  years. 
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E 

Role  of  the  Over  the  past  five  years  IS  executives  have  increasingly  looked  to  outside 

Information  Services  vendors  and  systems  integration  contracts  to  implement  major  new 
Vendor  applications.  All  of  INPUT’S  vendor  research  supports  the  notion  that 

companies  are  increasingly  willing  to  buy  complete  solutions,  and  hold 
the  contractor  liable  for  delivery  of  the  implementation.  INPUT’S  market 
forecasts  for  1989  indicate  that  the  CAGR  (Compound  Annual  Growth 
Rate)  for  systems  integration  over  the  next  five  years  will  be  around  25%. 
Recently,  there  has  even  been  a sharp  increase  in  the  demand  for  facilities 
management  (systems  operations)  services.  The  CAGR  for  systems 
operations  is  forecast  to  be  18%  between  1989  and  1994. 

input's  Annual  User  Survey  for  1988  also  supports  the  idea  that  buying 
solutions  from  outside  is  a growing  trend.  It  showed  that  outside  re- 
sources would  account  for  approximately  60%  of  the  dollars  to  be  allo- 
cated to  the  development  of  major  new  applications  in  1989.  The  major- 
ity of  these  dollars  would  be  spent  on  professional  services,  software  or 
systems  integration  contracts. 

Interestingly,  the  research  conducted  specifically  for  this  study  is  ambiva- 
lent on  the  subject  of  using  outside  services.  Based  on  an  analysis  of  the 
data,  there  appears  to  be  a modest  preference  to  control  critical  projects 
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from  the  inside.  On  the  other  hand,  at  least  amongst  this  group  of  lead- 
ing-edge IS  executives,  there  is  a high  degree  of  openness  to  acquiring 
critical  or  scarce  professional  skills,  specialized  or  applications  software 
on  an  as-needed  basis.  But  the  survey  respondents  for  the  most  part  did 
not  see  “going  outside”  as  a major  trend.  INPUT  believes  that  there  may 
be  several  explanations  for  this  apparent  discrepancy. 

• The  survey  sample  for  this  study  is  dominated  by  IS  executives  from 
extremely  large  corporations,  some  of  whom  see  themselves  as  systems 
integrators.  They  typically  are  equipped  with  qualified  personnel  and 
have  a proven  track  record  with  regard  to  successful  implementation  of 
major  new  development  efforts.  At  least  for  the  moment,  they  see  little 
need  for  their  own  organizations  to  go  outside. 

• Many  of  these  executives  have  been  doing  leading-edge  development 
projects  utilizing  vendors  as  alliances  for  years,  and  consequently  view 
the  relationship  as  more  of  a development  partnership  than  a contract 
for  services. 

• The  sample  doesn’t  include  operational  executives,  who  have  become 
major  buyers  of  outside  vendor  services  in  recent  years. 

Although  the  data  in  this  area  is  somewhat  inconsistent,  INPUT  doesn’t 
believe  that  the  trend  toward  outside  buying  will  subside.  As  the  focus 
of  IS  executives  moves  more  toward  strategy,  the  rebuilding  of  infra- 
structure and  rapid  response  to  business-driven  technology  opportunities, 
most  will  find  it  effective  to  tap  the  information  services  market  for 
specialized  application  or  technological  expertise.  In  fact,  INPUT 
believes  that  a growing  sophistication  in  determining  how  and  when  to 
use  the  expanding  capabilities  of  the  information  services  industry  will 
become  critical  for  the  majority  of  IS  executives  in  the  next  decade. 

We  have  seen  some  fundamental  changes  in  the  relationships  between 
vendors,  IS  and  user  executives  develop  over  the  previous  two  decades. 
INPUT  believes  that  these  trends  will  continue.  There  was  a time  when 
the  hardware  provider  was  almost  the  only  source  of  outside  product, 
service,  or  for  that  matter,  practical  consulting  knowledge.  Today’s 
information  services  industry  provides  a variety  of  cost-effective  and 
specialized  options  which  can  hardly  be  overlooked  by  the  information 
systems  executive  or  his  partners,  managers  of  major  business  units. 
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Future 


EXHIBIT  VI-5 


As  information  technology  becomes  further  imbedded  in  the  customer 
service,  delivery  mechanisms,  and  products  of  most  companies,  the 
effective  management  of  all  aspects  of  information  systems  will  become 
more  critical  to  achieving  success  at  all  levels  of  the  corporation.  This 
driving  force  will  continue  to  result  in  changes  in  the  organization,  role 
and  structure  of  information  systems  in  the  1990s.  There  will  be  a con- 
tinued increase  in  the  amount  of  responsibility  assumed  by  users  in  the 
management  of  IS.  Exhibit  VI-5  indicates  those  areas  where  the  respon- 
sibility shift  will  continue  to  occur. 


Responsibility  Shift  to  User 

• Manage  tier-two  and  -three  processing 

• Do  significant  portion  of  application  development 

• Manage  tier-two  and  -three  data  bases 

• Control  tactical  IS  decisions 

• Self  satisfy  information  appetite 


This  responsibility  shift  should  not  be  seen  as  simply  a takeover  strategy, 
or  as  a political  reaction  to  poor  response  from  the  centralized  informa- 
tion systems  function.  While  these  clearly  could  be,  and  have  been 
motivators  for  the  responsibility  shift  in  some  organizations,  INPUT 
believes  that  the  trend  is  a result  of  the  growing  maturity  and  pervasive- 
ness of  the  IS  function. 

• As  operating  management  recognizes  its  dependency  on  information 
technology  as  well  as  the  potential  strategic  opportunities  it  can  create, 
becoming  more  involved  is  not  only  natural,  but  healthy. 

• As  technology  continues  to  become  less  expensive  and  easier  to  use,  it 
will  become  accepted  as  just  another  tool. 

Does  all  this  imply  a decrease  in  importance  of  centralized  management 
of  the  IS  function  in  the  vast  majority  of  businesses?  Certainly  not.  To 
some  degree,  INPUT  envisions  more  centralization  of  critical  elements  of 
the  information  systems  activity  in  the  next  decade.  As  pointed  out 
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earlier  in  this  chapter,  INPUT  believes  that  highly  centralized  control 
will  remain  over  networks,  architecture  (data,  communications  and  appli- 
cations) and  development  methodologies — in  other  words,  the  informa- 
tion environment. 

To  some  degree  this  centralized  control,  coupled  with  a high  degree  of 
decentralized  execution,  is  not  dissimilar  to  the  way  in  which  the  finan- 
cial function  operates  in  most  corporations.  Certainly,  money,  as  is  the 
case  with  information,  must  be  viewed  as  a corporate  asset.  Is  it  the 
property  of  the  chief  financial  officer?  Certainly  not,  but  executive 
management  looks  to  the  CFO  to  advise  on  its  strategic  utilization,  and  to 
provide  the  standards  and  processes  for  its  management  throughout  the 
firm.  The  situation  is  similar  in  the  case  of  information. 

So  what  will  the  corporate  information  systems  function  look  like  in  the 
1990s?  Exhibit  VI-6  gives  INPUT’S  view. 


EXHIBIT  VI-6 


Corporate  Information  Systems 
Organization  Style 

• Smaller 

• Expert  based — technology  and  business 

• Consulting  style — information  engineers  and 
solution  builders 

• Marketeers  for  technology 


• As  more  and  more  of  the  people-intensive  “doing”  migrates  into  the 
operating  divisions  of  the  corporation,  we  can  anticipate  that  the  corpo- 
rate IS  function  will  be  reduced. 

• INPUT  believes  that  the  function  will  become  more  expert-based.  Two 
types  of  expertise  will  dominate:  business  and  technology.  The  busi- 
ness expertise  will  be  focused  on  the  development  of  strategic  applica- 
tions of  information  technology;  and  the  technical  expertise  will  be 
focused  on  the  key  areas  of  architecture,  network  and  applications 
development  technologies. 
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• This  central  base  of  expertise  will  act  as  a consulting  resource  to  oper- 
ating units  in  addition  to  providing  direct  support  to  the  central  func- 
tion. 

• INPUT  believes  that  the  corporate  function  will  take  a proactive  or 
marketing  role  for  the  effective  application  of  technology  throughout 
the  corporation. 

If  this  vision  of  the  IS  function  is  true,  than  the  shape  of  IS  leadership 
will  undergo  some  change  in  emphasis  in  the  coming  years.  (See  Exhibit 
VI-7)  To  achieve  success,  the  CIO  of  the  next  decade  will  need  to  think 
like  a strategist,  function  as  a consultant,  effectively  manage  infrastruc- 
ture, and  facilitate  the  orderly  growth  and  application  of  information 
technology  on  a corporate-wide  basis.  These  demands  are  challenging, 
and  provide  an  exciting  opportunity  for  leadership. 


EXHIBIT  VI-7 


Information  Systems  Executive 


Strategic 

Opportunist 


Network 

Manager 


Information 

Technology 

Consultant 


An  Internal  "Systems  Integrator" 
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Appendix: 
Interview  Sample 


THE  FUTURE  OF  INFORMATION  SYSTEMS  MANAGEMENT 


INPUT 


*•  viiXS 


Appendix:  Interview  Sample 


The  alphabetical  listing  in  Exhibit  A- 1 contains  the  names  of  companies 
that  were  interviewed  as  part  of  this  study.  With  the  exception  of  those 
companies  identified  as  “Expert”  in  the  INDUSTRY  column,  the  top 
information  systems  executive  or  CIO  participated  in  the  interview.  The 
names  of  the  “Expert”  participants  are  listed  below  the  table. 
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THE  FUTURE  OF  INFORMATION  SYSTEMS  MANAGEMENT 
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EXHIBIT  A-1 


Organizations  Participating  in  the  Survey 


Company 

Industry 

Type 

Aetna  Life  & Casualty 

Financial  Services 

Telephone 

American  Airlines 

Transportation 

Telephone 

American  Medical  Laboratories 

Medical 

Telephone 

American  President  Companies 

Transportation 

Personal 

Apple  Computer 

Discrete  Manufacturing 

Personal 

Assoc.  For  Computing  Machinery 

Expert 

Personal 

AT&T 

Telecommunications 

Telephone 

Blue  Cross  of  Western  PA 

Insurance 

Telephone 

Brunswick  Corporation 

Discrete  Manufacturing 

Personal 

Carter  Hawley  Hale 

Retail  Distribution 

Personal 

Control  Data  Corporation 

Discrete  Manufacturing 

Telephone 

Dexter  Corporation 

Discrete  Manufacturing 

Telephone 

Dupont 

Process  Manufacturing 

Telephone 

Equitable  Life 

Insurance 

Telephone 

Fannie  Mae 

Financial  Services 

Personal 

Federal  Home  Loan  Bank  of  Dallas 

Financial  Services 

Telephone 

First  Chicago  Bank 

Financial  Services 

Personal 

Harvard  Business  School 

Expert 

Telephone 

Helene  Curtis 

Process  Manufacturing 

Telephone 

Information  Resources  Inc. 

Services 

Personal 

Johnson,  Smith  & Knisely 

Expert 

Personal 

Massachusetts  Mutual  Life 

Financial  Services 

Telephone 

Mellon  Bank 

Financial  Services 

Personal 

Merrill  Lynch 

Financial  Services 

Personal 

Moore  Business  Forms 

Discrete  Manufacturing 

Telephone 

Pacific  Telecom 

Telecommunications 

Telephone 

Pacific  Telesis 

Telecommunications 

Personal 

PepsiCo 

Process  Manufacturing 

Telephone 

Polaroid 

Discrete  Manufacturing 

Telephone 

Rockwell  International  Corporation 

Discrete  Manufacturing 

Personal 

Sun  Company  Inc. 

Process  Manufacturing 

Telephone 

Travelers  Insurance 

Insurance 

Telephone 

United  Parcel 

Transportation 

Telephone 

Harvard  University  - Dr.  F.  Warren  McFarlan 
Association  For  Computing  Machinery  - Mr.  Richard  Hespos 
Johnson,  Smith  & Knisely  - Mr.  Skip  Tolette 
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Appendix: 

Survey  Questionnaire 


IS  Management  in  the  Year  2000 
— the  Role  of  the  CIO 

Questionnaire 

Andersen  Consulting  CIO  Program 


This  questionnaire  is  designed  to  collect  background  information  for  a project 
conducted  by  INPUT  in  conjunction  with  the  Andersen  Consulting  CIO  Program. 
The  objective  is  to  identify  general  trends  in  business  and  technology,  and  determine 
how  the  role  of  the  CIO  will  change  as  a result  of  these  trends.  In  addition,  the 
project  will  investigate  how  the  CIO's  role  differs  from  one  industry  to  another.  The 
study  will  be  based  on  interviews  with  a broad  spectrum  of  CIOs,  user  executives, 
and  industry  experts. 

The  format  of  this  questionnaire  is  open-ended:  general  questions  are  posed,  and 
potentially  relevant  issues  are  suggested.  However,  there  is  no  presumption  that 
this  outline  presents  a complete  list  of  the  relevant  issues;  rather,  its  objective  is  to 
stimulate  thinking  and  discussion.  Where  a list  of  examples  is  given  (as  with 
Business  Trends),  please  feel  free  to  modify  the  list  and  add  any  items  which  you 
believe  have  been  left  out.  Where  specific  questions  are  asked,  please  feel  free  to 
rephrase  or  redirect  the  question  if  you  believe  the  basic  issues  should  be  addressed 
in  another  way. 

The  basic  theme  of  the  project  is  as  follows: 

There  is  general  agreement  that  the  CIO's  role  is  to  integrate  business  and  technology 
— to  serve  as  an  educator  and  communicator  while  driving  the  IS  function  to 
support  business  rather  than  technical  goals.  This  implies  that  specific  characteristics 
of  the  CIO's  business  or  industry  will  have  a significant  influence  on  the  issues  and 
problems  that  must  be  addressed.  General  business  and  technology  trends  will  also 
affect  the  nature  of  the  CIO's  job. 

The  first  step  in  understanding  the  role  of  the  future  CIO  is  to  assess  these  business 
and  technology  trends,  and  identify  industry  characteristics  which  shape  the  nature  of 
the  firm's  applications.  The  CIO's  role  can  then  be  described  in  terms  of  the 
following  issues: 

• organizational  position  and  responsibilities  of  the  CIO 

• operational  responsibilities  and  staff  structure  of  the  CIO's  organization 

• the  CIO's  relationship  with  "user"  managers  in  managing  the  IS  function 

• the  CIO's  role  in  enterprise  planning  and  direction 

• the  role  of  third  party  service  providers 

This  questionnaire  follows  the  above  sequence. 
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A 

Business  Trends 

Basic  evolutionary  trends  in  the  way  companies  do  business  will  change  the  nature 
of  their  information  processing  requirements.  Among  these  trends  are: 

• globalization  of  markets 

• globalization  of  sourcing  for  products  and  services 

• fragmentation  of  large  organizations  into  individual  lines  of  business 

• increasing  and  continuous  merger/acquisition/divestiture  activity 

• horizontal  and  vertical  integration,  both  within  and  between  organizations 

- inter-divisional  contracts 

- consortia 

- strategic  alliances 

- project  teaming 

• increasing  acceptance  and  use  of  inter-company  electronic  communication  (EDI) 

• increasing  development  of  "strategic"  or  "competitive  advantage"  systems 

• increasing  utilization  of  small,  focussed  work  groups 

- transient 

- cross-functional 

- intercompany 

• continuing  use  of  technology  to  change  basic  operational  practices 

(e.g.,  shift  to  JIT  inventory  systems) 


A1.  Please  indicate  which  trends  are  likely  to  be  most  important,  and  least 
important,  both  in  general  and  within  your  specific  industry.  Explain  why. 
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B 


Industry-Specific  Operational  Characteristics 

The  operational  characteristics  of  specific  industries  also  have  a significant  effect  on 
the  nature  of  their  IS  function.  Consequently,  the  role  of  the  future  CIO  will  be 
determined  at  least  in  part  by  the  nature  of  the  industry.  Examples  of  these 
industry-specific  characteristics  include: 

Nature  of  the  Firm's  Output 

• Information-oriented  (no  physical  object  is  produced/delivered/modified) 

- banking/finance 

- insurance 

- telecommunications 

• Service-oriented  (physical  objects  are  of  secondary  importance) 

■ - wholesale/retail 

- transportation 

- utilities 

- medical 

• Product-oriented  (physical  objects  are  of  primary  importance) 

- discrete  manufacturing 

- process  manufacturing 

Extent  of  Contact  with  Consumers 

(parallels  above  structure:  information-oriented  - high 

product-oriented  - low) 

Source  of  Transactions 

(parallels  above  structure:  information-oriented  - mostly  external  to  firm 

product-oriented  - primarily  internal) 


Capital/Labor-intensiveness  of  Output 

• Asset  S/Employee 

• Revenue  $/Employee 

• Revenue  $/ Asset  $ 

Nature  of  Plant /Equipment 

• Few/large/fbced  location/high  capital  investment:  manufacturing 

• Many /small/easy  to  move/low  capital  investment:  many  service-oriented 
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Typical  Organization  Structure 

• Functional 

• Divisional/profit  centered 

Dispersion /Decentralization  of  Operations /Operational  Controls 

• High:  information-  and  service-oriented  industries  in  general 

• Low:  transportation  (esp.airlines),  manufacturing,  utilities 

Nature  of  Regulatory  Environment 

• Strong:  information-oriented  industries  (banking/finance) 

• Weaker:  transportation,  manufacturing,  utilities  i 

B1 . Is  the  categorization  of  firms  by  information/service/product  orientation  a 
reasonable  and  useful  one;  can  you  suggest  a better  alternative. 


B2.  Please  conjecture  how  each  of  the  indicated  industry  characteristics  might 
affect  the  nature  of  IS  applications,  both  in  general  and  within  your  specific 
industry.  Feel  free  to  add  others,  or  modify  this  list  in  any  way. 
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C 

Evolution  of  Information  Technology 

In  addition  to  general  business  trends,  certain  technology  trends  will  impact  the 
future  role  of  the  CIO.  These  evolutionary  trends  will  affect  the  nature  of  new 
systems,  as  well  as  the  way  in  which  these  systems  are  developed.  Examples  include: 

• trend  towards  integrated,  enterprise-wide  databases 

• trend  towards  OLTP  (on-line  transaction  processing) 

• increasing  user  friendliness  of  applications  - e.g.,  graphics  interfaces 

• increasing  ease  of  application  development  by  end  users  and  systems  groups 

• increasing  application  of  expert  systems  in  systems  development  and  processing 

• increasing  quality/decreasing  cost  of  hardware  (processing/display/storage) 

• trend  towards  open  systems  (platform  independence/system  connectivity) 

• increasing  availability  of  very  high  speed  cost-effective  communications  facilities 
- local  area  (workgroup)  networks;  intra-  and  m^cr-enterprise  links 

By  contrast  with  the  evolutionary  change  suggested  above,  certain  emerging  technol- 
ogies could  cause  major,  revolutionary  shifts  in  the  nature  of  IS  applications.  These 
new  technologies  might  include: 

• voice  recognition 

• natural  language  processing 

• self-teaching  expert  systems 


C1 . Please  indicate  which  trends  are  likely  to  be  most  important,  and  least 

important,  both  in  general  and  within  your  specific  industry.  Explain  why. 
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Organizational  Position  and  Functional  Responsibilities 

This  combination  of  business  trends,  industry-specific  operational  characteristics, 
and  evolving  information  technology  will  change  the  nature  of  the  firm's  operations, 
as  well  as  the  role  of  the  CIO.  The  organizational  position  and  responsibilities  of 
the  CIO  may  be  characterized  by  the  following  parameters: 

D1.  How  will  the  firm  be  organized  and  managed  ~ will  it  be 

- functional  - divisional/profit  centered 

- matrix  - some  other  format 


D2.  What  level  is  the  CIO;  please  indicate  the  following 

- reports  to  whom 

- membership  in  managing/policy  committees 

- who  are  peers,  and  what  is  their  role 


D3.  What  functions  are  covered  by  the  CIO  position 

- clerical  operations  (back-office,  information-processing,  etc) 

- data  processing  - telecommunications 
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D4.  What  other  associated  functions  fall  under  the  CIO,  and  what  is  the 
rationale  for  this  assignment 

- finance  - human  relations 

- general  administration  - business  segment  management 

- core  operations  (other  than  clerical) 

- strategic  planning  (corporate) 


D5.  What  are  key  measurement/evaluation  criteria  for  position. 


D6.  What  are  key  success  factors  for  position. 
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E 


Staff  Structure  and  Operational  Responsibilities 

The  CIO  will  have  various  roles  with  respect  to  each  of  the  functions  identified 
above.  The  roles  may  be  staff  or  line,  direct  or  matrbc,  etc.  These  roles  may  be 
described  in  part  by  the  following  parameters: 

E1 . Does  the  CIO  have  line  or  staff  roles,  or  both;  what  is  the  underlying 
rationale  for  each  role. 


E2.  For  staff  roles,  do  they  involve 

- advisory/consultative  support 

- policy-making/standards-setting 

- auditing 


E3.  For  line  roles,  are  they  operated  as 

- cost  center  - profit  center 

- independent  subsidiary 
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Role  of  CIO  vs.  "User"  Executives 

The  role  of  the  CIO  will  be  related  to  the  allocation  of  IS  resources  and  services 
between  centralized  corporate  groups  and  decentralized  business  units. 

F1 . What  are  the  likely  patterns  and  reasons  for  allocating  the  resources  and 
control  of  the  following  basic  items  to  either  the  CIO  or  a "User:" 

- processing  capability/operations 

- systems  development 

- "ownership"  of  databases 

- infrastructure/support  services  (e.g.,  networks) 


F2.  More  specifically,  how  do  the  CIO  and  "Users"  share  responsibility  for: 

- operation  and  maintenance  of  IS-related  facilities/resources 

- systems  development/maintenance 

- project  management/audit/control 

- management  of  personnel 

- operating  budgets 

- strategic  IS  planning 

- choice  of  technology/standards 

- project  prioritization/capital  budgeting/resource  allocation 

- control  of  acquisitions  (hardware/software/consulting/etc) 
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G 


The  CIO's  Role  in  Enterprise  Planning  and  Direction 

In  addition  to  a direct  role  in  managing  the  use  of  the  firm's  IS  resources,  the  CIO 
may  have  a role  in  planning  or  determining  the  strategic  directions  of  the  company. 

G1 . How  does/should  the  CIO  relate  to  other  executives  and  participate  in  this 
arena  with  respect  to: 

- providing  guidance/forecasts  of  technology  trends 

- educating  management  on  the  implications  and  uses  of  technology  in  the 

business 

- determining  corporate  strategy 

- determining  business  unit  strategy 

- establishing  priorities  and  allocating  corporate  resources 

- reviewing/evaluating/controlling  the  IS-related  activities  of  other 

managers  and  other  organizational  units 
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H 

The  Role  of  Third  Party  Service  Providers 

Many  firms  are  weighing  the  option  of  transferring  responsibility  for  some  or  all  of 
their  systems  activities  to  third  party  service  providers,  either  through  service  bureau 
or  facility  management  contracts.  Systems  integration  is  also  becoming  a major  line 
of  business  for  hardware  vendors  and  large  I.S.  consulting  organizations.  Among 
the  reasons  often  cited  for  this  trend  are: 

• releases  corporate  resources  to  concentrate  on  strategic  systems 

• allows  non-critical  functions  to  be  efficiently  performed  by  specialists 

• reduces  hands-on  management  requirements 

• reduces  cost  variances/overruns 

• reduces  operational  and  project  risks 

H1 . Are  these  valid  issues  and  trends,  and  how  do  they  affect  the  the  CIO  in 
terms  of: 

- size  and  scope  of  CIO's  organization 

- relationships  with  corporate  management 

- relationships  with  user  organizations 

- relationships  with  third  parties 
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